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The Sanitary Commission for the city of Atlanta was cre- 
ated by the City Council, as follows: 
*By Councilman Bichardson — 

Resolvedy That a Sanitary Commission be appointed for 
advisory purposes, to take under consideration the question 
of drainage and the disposal of the refuse (especially the ex- 
creta) of the city, consisting of Drs. J. P. Logan, W. T. Gold- 
smith, y. H. Taliaferro, Hon. John Collier, Hon. N. J. Ham- 
mond, L. DeOive, W. J. Garrett and John Stephens; that said 
commission shall make the most thorough investigation prac- 
ticable, as to the different systems of drainage and disposal of 
refuse, and report to the General Council, at their earliest con- 
venience, the result of their investigations. The commission 
•shall perform their duties without compensation, and shall 
have the authority to invite any person or persons before them 
for a free and full discussion of this subject Adopted." 

Under the above authority, the Commission met January 
8, 1876, at the room of the Police Commissioners, and organ- 
ized by the election of Dr. J. P. Logan as President, and Dr. 
Y. H. Taliaferro as Secretary. 

On motion of Dr. Y. H. Taliaferro, the following resolutions 
-were adopted: 

^^ Resolved, 1. That a committee be appointed by the Chair- 
man, to obtain all the information accessible upon the subject 
of the disposal of refuse, and the plan best adapted to the city 
of Atlanta. 
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'*Be8olv*idy 2. That a committee be appointed to take iiuiler 
coDsideration the matters of drainage and sewerage, the differ- 
ent systems, relative cost, etc. ; obtaining all the information 
to be had upon these subjects. " 

At the next subsequent meeting the President appointeJ 
as these committees the following: 

On the disposal of excreta, etc., Dr. W. T. Goldsmith, Hon . 
L. DeGive and Capt. W. J. Garrett 

On drainage and sewerage, Hon. John Collier, Hon. N. J. 
Hammond and Col. John Stephens. 

On Motion of Dr. W. T. Goldsmith : 

*' Resoloed, That all persons having plans for drainage and 
the disposal of the excreta of the city, are cordially invited to 
submit such plans at the meetings of the Commission, verbally. 
or by vmtten communication." 

Adopted. 

At a meeting of the Commission, held February 15, lSli\ 
the Secretary read the resignation of Hon. John C'Ollier, which; 
on motion, was accepted. His Honor the Mayor, and City 
Council, being notified of the vacancy, elected Dr. Cb. Eauseh - 
enburg to fill the place. 

At a subsequent meeting, the President appointed Dr. 
Bauschenburg as chairman of Committee on Drainage auJ 
Sewerage, vice Hon. John Collier, resigned. 

Meeting of the Commission held March 13, 1870, the fol- 
lowing communication was received : 

"By (he City Engineer to the Mayor and General Council : 

''Let the present system, carrying both flood water and 
sewage, remain common, as far as the south side of Fair street, 
at its junction with Loyd street, then continue from that point 
with a pipe sewer, to the corporate limits, carrying all the 
branch water, (except floods) which will aid the water- works 
very materially in flushing a pipe sewer. Where the large 
sewer connects (at Fair street) with the pipe, the flood water ^ 
after the pipe becomes full, will escape into the old channel . 
The large sewer then becomes only a matter of importance to 
the owners of the land, who may, as property enhances, be 
induced to sewer it for the value of the land reclaimed over it. 

"Referred to the Sanitary Commission, by the City Coun- 
cU." 
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At a meeting of the Commission held May 3, 1876, the fol- 
lowing communication was received and read: 
Office of the City Engineer, 

Atlanta, Ga., May 1, 1876. 
To the Sanitary Commimnon: 

Gentlemen: — By building the following lines of main sewers 
there will be no necessity of more mains for several years to * 
come, and these will suffice for the lateral or sub- sewers of the 
whole present area of water pipe house connections. 

By continuing the present sewer recently started at the 
junction of Loyd and Fair streets, along the natural drain 
parallel to a point a little beyond McDonough street, at a cost 
of $8,000, a distance of one mile of elliptic 22x28 pipe, all the 
nlth and excrement from the comer of Forsyth and Marietta, 
in the Fifth Ward, the Passenger Depot, in the Fourth Ward, 
Forsyth street, from Alabama street in the First Ward, to Pe- 
ter's street, and Peter's street to Castleberry's Hill, also, in 
the First Wai*d, and the area bounded by McDonough street, 
in the Second Ward; on the East, comprising fully one- fourth 
of the population of the city would have an outlet to which 
lateral pipe sewers and house connections can be speedily con- 
nected at an average cost of 1^8,000 per mile for 15 inch pipe. 
Then by commencing near junction of Peter's alley and Line 
street, in the Fourth Ward, and running down Line street to 
Ivy, thence down the natural drain which runs under Longley 
k Robinson's shop on Butler street, and extending it to inter- 
«ection of Ellis street, for $8,000, one mile of 22x28 elliptic 
pipe, we could cut ofi* all the filth that accumulates from the 
corner of Forsyth and Grubb streets, in the Fifth Ward, and 
now runs down the drain North of Gilmer and South of Wheat 
streets, by tapping as suggested at Peter's alley, near Line 
street, and much improve the sanitary condition of that por- 
tion. The total length of the water pipe line from Hon. 0. C. 
Hammock's house, laid at present, is four miles throughout 
the city; and if we had to lay a corresponding amount of 
sewer pipe it would only make $12,000 for an average of 15 
inch pipe, which would connect the fronts of houses with the 
two mains above mentioned, making a total of $28,000, but 
there can be much pipe sewer already laid utilized by simply 
changing the location of it and making it deeper, and arrang- 
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ing proper ventilation as proposeil aiid heretofore esplaiced 
In fact, as the citv increases the nataral drains will denne the 
routes for fatare mains in the distant fntare. In fact the 
minate details will be subject to carefal survevs hereafter to 
be ma^le. I have sufficient information as to minimum gra'.lrs 
and areas to be drained to give the foregoing as an esriiiib.tc 
approximately correct and not too small. 

Respectfully submitted, 

H. T. McDaxiel, City Engineer. 

At the !iame meeting (May 3d J Dr. Rauschenberg, chair- 
man of committee on drainage and sewerage, read the follow- 
ing re[M>rt, which, on motion was received: 

Atlanta, Ga., Mav 3, 1S7G. 

To the PrHifi/Ient and Mem^jt^rn of th*^ Samtart/ Commission uf f/tr^ 

u 

Cihj of Atlanta : 

Gentlemen — As chairman of vour Committee on Sewer* 
and Drains, I res^^ectfully submit to you the following report : 

GENERAL CONSIDERATIONS. 

If your action in appointing a Committee on the RemoTai 
of Refuse and Excreta, besides that which I represent this 
evening, and the general tenor of the discussions hud at our 
previous meetings, enable me^to arrive at conclusions, the 
most material points of difference of opinion amongst our- 
selves, as well as the main object of deliberation for our body, 
will be best met by a careful consideration of the folio wiug 
questions: 

(^1.) Is the removal of all decomposable tluid, and solid 
offal, by water carriage, in properly constructed drains and 
sewers, preferable to its removal by carts or any other meaner 

(2.) Is the water supply of Atlanta, the topographical con- 
dition of its surface and the geological condition of its Boil, 
such as to offer any serious obstacles to drainage and sewer- 
age, or such that it becomes unavoidably necessary as the most 
effective and most economical mode of removal ? 

(3.) Does a system of sewerage and drainage permit of the 
final disposition of the refuse and excreta in such a manner 
that they become innoxious to the surrounding country and 
useful for agricultural purposes? 

Before entering into the consideration of these questions^ 
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I beg leave to remind you of the fact, that the final and solo 
object of oar investigation consists in the selection of what, 
in our judgment, constitutes the most complete, efficient, and 
economical method for Atlanta to prevent excrementitious, and 
other decomposable and deleterious substances, to enter and 
pollute the soil, water and atmosphere, and thereby diminish 
the occurrence of disease and death with their ill effects upon 
the prosperity of the individual and the community at large. 

If we should be able to recommend to our City Council a 
method which will, at a reasonable, and, in course of time de- 
creasing cost, secure a permanent and increasing protection 
against disease, without becoming a molestation and injury to 
the surrounding country, we will solve the problem and accom- 
plish the object for which this Commisgion has been called into 
existence. 

In the selection of this method, we should, therefore, give 
2)reference to that one, which accoiuplishes this removal: 

(1.) In the most complete and perfect manner, so that the 
smallest possible amount of any of the solid or fiuid decom- 
posable substances shall be left within the borders of the city. 

(2.) In the shortest possible time, so that all the deposits 
of a certain period of time are carried beyond the limits of 
the city within one, or, at the utmost, two hours afterwards; 
hence, long before the process of decomposition commences. 

(3.) In the most inotiensive manner to private and public 
comfort and decency. 

(4.) In such a manner that the products of this removal 
do not only not injure the health, and interfere with the com- 
fort and rights of the surrounding country, by pollution of the 
running water, but can be converted into fertilizers or other- 
wise utilized for the cultivation of crops, or improvement and 
restoration of poor lands. 

I trust, gentlemen, you will pardon me for making these 
general remarks. They were unavoidable, because I had to 
define my position in relation to the demands, which should be 
made, at the present day, on a perfect system of sanitary 
works, before I could expect to convince you that the system 
I advocate — that of ample water supply, by water-works, with 
proper sewerage and drainage, after the latest principles of 
sanitary engineering — comphes with all of them, and is, there- 
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fi>re, the Ik^rI., aud the only one wbi'cb, in cities of any sii 
fultilia tbe <lemau(Is of public by^ene. 

I. Is the removal of all docomposable fluid snd solid ofli 
by water-carriage, in properly conatriioted drains and sewe! 
preferable to its removal by carte, or any other meaos? 

Dir-,i-t rfiniK-at and (?v laodijicatioiix. — Tbe only method wbici 
baii been used in cities for the removal of refuse aud excrel 
on ft largre scale, outside of ilepositing them in either good oij 
Mtill oftener, bfid sewers, baa been that of direct, systematio^ 
removal of fecal tnatter and refuse, by mauual aud bur»e labor^i 
for the purpose of niunufauturing fertilii«?rs, with the expeotoi 
tion of realising a profit. 

Tbeoretical calculations based upon estimates of the (jnon- 
tily and value of the feeces aud urine of tbe inhabitants of, 
city, showing a large value, and a constdernbie cbauce for 
profit, bave given rise to these efforts. A comuiunication from 
Itev. Rob. Logan, on the same subject, aud directed to this- 
body, a abort time siuce, tells us, in the same manner, esactlj 
how many jwunds of fteees and how many gallons of urine are 
deposited in Atlanta every day, and that these substances, ac 
cordiuf; to the market value of tbe fertilizers they contain, are 
worth *1-28,(J(W per year; that it will only take 14 carta, at a 
ooet of ^28 per day; or illf),220 per year, to gatber and remove 
lem, and that a profit of ^117,880 will remain to tbe city, 
which, if it even should he consumed in the manufacture and 
ftnle of fertilizers from this refuse, would still leave the city 
anoially intact, aud improve its sanitary condition. 
These theoretical calculations and conclusions of Bev. Rob- 
ert Logan sound very plansible, but are nevertbeless, like many 
Others made before, utterly erroneous and futile in practice. 
It is a gieat pity that tiiere is Nuoh a great difTurence between 
tbe amount of fmces and uriue produced by the inhabitants of 
a city and the amount which — no matter how favorable the 
arrangements to serve that purpose may be — can be made 
accessible, collected, and really taken off on carts, \^'berever 
this method has been used, a system of accessible privies, with 
easily moveable sheet-iron tubs or buckets, subject to hermet- 
Jeal closure, has been estnbliahed; and still the result of years 
of trial has shown that a large portion of the fieces, and over 
llalf of the urine — a four limes more valuable fertilizer than 
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the former — are lost in this method. Many houses are so 
located that it becomes very difficult to arrange accessible 
privies, the contents of which can be removed in a reasonable 
time. Then much of the urine is not deposited in the privies^ 
and as the vessels frequently overflow before removal, by the 
oareless addition of waste kitchen and bouse water, the manu- 
rial value of their contents is thereby diminished, and the cost 
of transportation, by the presence of useless material, in- 
creased. The unreliability of laborers and the carelessness of 
the inmates of houses, make a systematic execution and con- 
trol of this mode of removal exceedingly difficult Then it is 
hardly possible, without the employment of a very large force, 
to remove more than once a week, and therefore decomposi- 
tion — particularly in the summer months — sets in, causes more 
or less unpleasant and unhealthy effiuvia, containing ammonia 
and sulphuretted hydrogen, at a not inconsiderable loss to the 
manurial value of the substances to be removed; and thus the 
ijuautity and quality of the fertilizing material is considerably 
diminished, the expense of removal increased, and*the sanitary 
and financial merits of the method considerably lessened. 

The expense of this mode of removal, in comparison to its 
sanitary value and the value of the fertilizers manufactured, is 
by no means small. The interest on the first outlay for carts, 
mules, harness, and tools; the permanent monthly expense for 
repairs, overseers, laborers, food and care of animals, would 
of course differ in different places, according to the price of 
labor. In Germany, where labor is much lower than here, the 
average cost of the removal of these substances per annum 
aiiiounts to at least one florin to each inhabitant, and every- 
where the contractors, who remove and manufacture the refuse, 
receive a bonus of about that much from the city, per head, 
outside of the offal itself, to enable them to keep up their es- 
tablishments. The cash loss of the city of Paris on its cartage 
HVfltem, to the Depotoir de la Vilette, is yearly "about $75,000, 
and none of the many stock companies and enterprises for the 
removal of excreta and manufacture of fertilizers have ever 
]>een able to hold out any length of time, or realize a profit 
These are facts known to every one familiar with the leading 
European works on this subject. Rev. Hobert Logan esti- 
.Tjj.ites the value of the contents of the excrements of one hu- 
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man being for one year at $3.66, an estimate wbich wonld U 
by no means too great if all persons were g^own people. A« 
tbis is not the case, it reduces itself, according to the tables o: 
Kcederer and Eichhorn to about Sk cents for the faeces and 
12.75 for the urine, or $3.09 in all. 

If we now take into consideration the statements made 
above in relation to the loss of freces and urine, and the lo^s 
of ammonia and salphuretted hydrogen, the manurial value of 
the excreta of one human being obtained by this method of 
removal will certainly not exceed $1.50. If we only estimate 
the yearly cost of transportation per inhabitant at $1.00^ cer- 
tainly a low estimate for Atlanta, when the contractor receives 
an equivalent to it in Germany, besides the excreta free of 
cost, we have only 50 cts. left for manufacturing and selling, 
a very small amount which, to say the least, reduces the proba- 
bility, that we could m.*nufacture fertilizers out of the refuse 
and excreta of this city with a profit, very considerably. 

This mode of removal leaves a large amount of excreta, and 
pricipally tirine, within the borders of the city, allows those 
which are removed to enter into decomposition previously, cau- 
ses more or less noxious eilluvia to emanate from the privies, 
and depends entirely too much on the reliability and good will 
of laborers and inhabitants for systematic execution. It fur- 
ther establishes but a very limited protection against the pol- 
lution of the soil, water and atmosphere, and therefore is at a 
cost of $1.00 per head, say $30,000 for Atlanta certainly as ex- 
pensive as it is deficient, and does not recommend itself by a 
single feature to the adoption of municipal authorities; nay 
its general adoption in a city with an ample water supply like 
Atlanta would be an unpardonable violation of the fundamen- 
tal principles, which sanitary science has established in rela- 
tion to the cleaning and draining of cities, and a waste of 
money besides, without any' substantial sanitary benefit. 

Besides this method of direct removal, there exists some 
others, which however, are only modifications of the one just 
considered. Different apparatuses have been constructed and 
brought into use, with a view: 1st, of disinfecting the excreta; 
and 2d, of separating the urine from the faeces and submitting 
the former to a process of chemical filtration in order to re- 
tain its fei-tilizing material and to make the remaining water 
inirocuous. 
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Moules' earth closets with its many imitations, the various 
closet and privy constructions, Cazenenves fosses, mobiles in- 
odores, the divisors and separators of Dulgere, the system of 
Belicard and Chenanx, that of Mosselman, Blanchard and 
Mneller-Schner come under this head. 

All of these methods require more complicated tubs and 
other contrivances than direct removal. They are therefore 
subject to the same, and, as transportation of disinfecting ma- 
terial comes in as an additional item of expense, still graver ob- 
jections than simple direct removal, and although they have 
been tested in different cities they have nowhere gained gen- 
eral introduction. 

Some of them may be made to answer a good purpose in 
prisons, schools, barracks and larger agricultural establish- 
ments; but they are entirely unfit for general introduction in 
cities, and will never be used there only at the will and choice 
of individual citizens in the suburbs, where the benefits of an 
ample water supply and water carriage through drains and 
sewers (ftinnot be obtained. Not one of them offers approach- 
ingly a solution of the most important problem of public hy- 
giene, that of preventing pollution of the soil, water and at- 
mosphere by the waste, percolation and decomposition of ex- 
creta and other decomposible material. 

LIERNUK's l»NEl'MATIC SYSTEM OF REMOVAL 

has been extolled by a few as the mest perfect method to col- 
lect feecal matter in cities. It has been amply tested in dif- 
ferent cities of Germany and Belgium, for instance, in Cassel, 
Hanau, Stutgardt, Ley den and Amsterdam. It is an exten- 
sion of the old method of Dr. Domange, of Paris, who first 
thought of emptying the contents of privy sinks into large 
tubs from which the air had been removed by an air pump. 
Liernur puts a number of privies into communication with an 
air-tight reservoir under the surface of the street by cast-iron 
pipes, empties their contents into this reservoir by pneumatic 
pressure, and from there by the same force into a transportable 
one, which removes them out of the city. 

That faeces can be removed in this way more completely, 
more speedily, and more frequently than by manual labor can- 
not be denied, but technical and financial dif^culties attached 
to this method make it, like simple, direct removal, impracti- 
cable and unfit for general application in cities. 
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The main principle upon which the power of Liernur*s ap> 
paratus depends is air-tight closure. In practice it is found 
Tery difficult to establish and maintain that in a system of 
pipes opening into thirty or forty different privies. The im- 
probability of creating a pneumatic force which will operate 
and remove feeces farther than about three hundred feet, is also 
•one of the great objections to this method. Outside of this 
limitation of the distance of working power, other circum- 
stances, which had been entirely overlooked in the first con- 
struction of this apparatus, interfere with its practical appli- 
cability. It frequently happens that solid substances, such as 
broken china- ware, nails, spoons, knives, forks, rags, etc., find 
their way into the pipes, which accumulate and cause annoy- 
ing obstructions and delay, and the most perplexing trouble 
to the laborers; but these substances do not only obstruct the 
passage of f{ec6s in the pipes, but get every now and then be- 
tween the cautchouc ball, that is intended to close the so-called 
ball-valve and the walls around the opening of that valve, so 
that the working of the apparatus is made entirely impossible 
until they are removed. But worst of all, it happens now and 
then that the cautchouc ball, intended to close that valve by 
pneumatic pressure, is driven into the opening of that valve 
with such force that it becomes difficult to remove it. 

The expense of collecting and removing one load of faeces 
holding 1500 litres (875 gallons), accomplished by two horses 
and one driver to the removing apparatus, and two horses, one 
machinist, and one driver to the tender, is at Amsterdam six 
iiorins (about $2.50), and the average cost of fitting up one 
house for this method of removal is 108 florins ($45). The 
property holders there are very much opposed to this method 
of removal, on account of its expensiveness and cost, and out of 
27,183 houses, only two hundred were fitted up by t^e first of 
the year 1872 for this mode of removal. 

Would such a system be applicable to Atlanta ? How many 
reservoirs would have to be built from the end of Marietta to 
that of Decatur street, and from the end of Peachtree to the 
-end of Whitehall, if the feces cannot be brought to the reser- 
voir farther than three hundred feet ? About twenty to every 
mile of street. How many locomobiles and tenders, how many 
drivers, machinists, and laborers would the city have to em- 
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ploy to empby the priyies at least once every twentj-foar to- 
forty-eigbt hoars; and how mnch difficulty would we have to 
encouDter to keep such a complicated system in good working 
order? I need not make the effort to answer these questions; 
you will all agree to a statement already made above, that this 
method is technically, financially, and hygienically impractica- 
ble for general appUcation in cities. 

WATEB CARRIAGE, 

or in other words, removal of the usual solid and liquid filtb 
of cities — except street garbage, through properly constructed 
sewers, by the natural gravitation and velocity of the waste 
water. 

The opposition to this mode of disposing of excrementitiou» 
matter has been very great, and has had its origin principally 
in the continued mistake of its opponents to charge the sewers- 
of later years with all the evils and injurious properties of the 
old and badly constructed sewers of anti-sanitarian times, of 
which a great many are yet in existence, not only in Atlanta, 
but in many cities of this continent as well as Europe. 

George Yarentrapp, one of the great advocates of water 
closets and sewerage, and one of the first hygienic authorities 
of Europe, uses the following language in relation to this error: 

It is either a dinhonest mode of proceeding, or, as we do not have the 
right nor the wiU to suppose this, it betokens the radical ignorance and 
confasion of oar opponents in this matter, that we, the defenders of sts- 
matio sewerage and water closets are oootinnally reproached with the 
nnfayorable experiences that have been made on the old and badly con- 
stmcted sewers, with or without water closets. That what Chadwick, 
Amott, Bawlinson, Lindley, and Wiebe oppose and endeavor to eradicate 
should indeed not be held up to them as the final object they intend ta 
accomplish, simply because their's, as well as the old contrivance, are 
caUed sewers. Such confusion and ignorance is inadmissible in so serious 
and important a controversy, and has bonafidt led not only to the expres- 
sion of exaggerated fears and descriptions, but in a few instances simply 
to naked lies. 

When our committee advocates canalization, as some have 
styled it, or rather sewerage with all its requirements, we need, 
after the above quotation, not to affirm that we mean that kind 
of sewerage which, comes up to all the demands of modem 
sanitary engineering. 

'^Varreninpp. Uber Entw»awrmig der Stadte. Berlin, 1808. P»gc l\H. 
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We need not assnre yon that we condemn sqnare permea- 
ble sewers, with flat and rongh bottoms, without sufficient fall, 
ventilation, etc., such as we mostly have here, but that we ad- 
vocate sewers which receive and carry outside of the limits of 
the city all the refuse and surplus water from buildings of any 
l^ind, and from the surface as well as from the upper strata of 
the soil. They and the houses must therefoje be so construoted 
and so connected as to be able to receive and carry all the 
rain, house, kitchen, and cellar water, including the fluid and 
solid human excreta, and the liquid ofifal from workshops, fac- 
tories and streets. They must also drain the soil of sarplas 
moisture, prevent the moulding of the foundation walls of 
buildings and the dampness of basements and cellars. 

Conduits, which fulfill this object — call them what yoa 
please, sewers or drains — we recommend for Atlanta, and trast 
that our recommendation will not be considered unreasonable, 
as certainly no sensible man would think himself justifiable in 
blaming us for our advocacy of good sewers, any more than 
he would blame another one for advocating the building of a 
good hospital, simply because there are and have been hospi- 
tals, whose construction favors the occurrence of hospital gan- 
grene and pya*mia. Sewers — to use my favorite term — to 
answer the above mentioned purposes, must have the following 
•qualities: 

1. They must receive within a certain length of time a suf- 
ficient quantity of water (4^ to 5 cubic feet, about 35 gallons 
per head daily) to set up frequently a sufficiently strong down- 
ward current to prevent any accumulation or deposit of solid 
■substances. 

2. They must have the proper size, shape, smoothness of 
bottom, and sufficiency of fall to create a velocity of the water 
current within of at least from two to three feet per second, so 
that through their entire length no diminution of velocity be- 
low this minimum, much less an entire cessation of motion, 
-can take place. 

Thus accumulation and^ stagnation of sewage, decomposi- 
tion and formation of sewer gases, to any perceptible extent, 
are prevented, and the sewage deposited on fields long before 
'decomposition sets in. 

Good sewers are never square nor round, bat elliptic, with 
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smooth bottom and sides, and lateral sewers always open into 
them, not under ri^ht, but sharp angles, in order to increase 
the veloeity of the volume of water flowing through the receiv- 
ing sewer, instead of impeding it. 

3. They must be built of such material, or otherwise so 
constructed that their bottom and sides will not allow the sew- 
age to escape into the surrounding soil, and must be laid down 
in a bed of gravel, lirmlj rammed down, to establish, at the 
same time, drainage of the soil, and in order to accomplish 
that to a sufficient depth, they must lay below the level of 
cellars and basements, generally about twelve feet under the 
surface of the streets. 

A good system of sewerage requires, above all things, a 
careful topographical survey of the entire surface of the city 
for which it is intended. The grades of streets must be per- 
manently established before hand, the different i ewerage areas, 
the course and outlet of the main sewer for each one, the 
points of intersection with lateral sewers carefully laid down. 
The size, fall and depth of all sewers should also be carefully 
determined, according to the maximum rainfall of each sew- 
erage area, the amount of natural and artificial matter with 
which it is likely to be supplied, and the number of the pres- 
ent and prospective population, which it will have to serve. 

The construction of the ditches in which the sewers are 
laid down should be carefully governed by the condition of 
the earth through which they run, the quality of the material 
out of which the sewers are built, the brick, mortar and cement, 
etc., should be very carefully selected and inspected, and, if 
sewer-pipes aje used, the durability of each one carefully 
tested. 

The connections between water closets, house and kitchen 
sinks, etc., and the sewers into which their recipients are 
trained, should be most carefully constructed in conformity 
with the best technical rules in existence. As the sanitary 
efficiency of this entire method of removal depends very much 
upon the knowledge and care exercised in this matter, it should 
not be left to the penuriousness or ignorance of house owners, 
and contractors, as the case may be, but should be regulated 
by proper ordinances, and controlled by the sanitary authori- 
ties of tLc city, after principles hereafter to be considered in 
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detail, if it should become necessary. Proi>er water closure 
and ventilation of the closet pipes, as well as the sewers, with 
a sufficient water-sapply for each honse, are, of course, the 
leading points to be established. 

If all these requirements have been properly taken into 
consideration and properly put into execution by an engineer, 
sufficiently acquainted with this kind of engineering, percola- 
tion, accumulation and stagnation of sewage, formation and 
escape of sewer gasses into buildings, and pollution of soil, 
water and atmosphere of cities, become almost an entire im- 
possibility. 

Any one who still continues to make the old charges of the 
insalubrity of sewers against such sewers as we have dencribed, 
is simply not willing to be convinced, neither by the plainest 
dictates of reason, nor the plainest teachings of experience. 
He knows nothing about the subject and does not want to 
learn anything about it, and should, therefore, not claim a 
voice in its discussion. 

COST OF SEWERS. 

The well known English engineer, Rawlinson, states, frorik 
his extensive experience, that the cost of a perfect system of 
sewers for cities having in the neighborhood of 30,000 inhab- 
itants, in England, does not exceed one pound sterling per 
head. He gives statements of the cost of the canalization of 
ten English cities, which was executed under bis supervision, 
and this is the largest amount of cost in any one, while in 
some it did not amount to more than two-thirds, and three- 
fourths of that amount At Bagby, which was sewered with 
heavy earthem ware pipes, the running foot of sewers there 
cost only two 2 shillings Id., and, the English mile, 530 pounds; 
in Barnard Castle, the English foot cost only 1 shilling 8d., or 
439 pounds per mile. 

The cost here could, with conscientious and proper man- 
agement, not exceed the cost in England but very little, and 
the gradual expenditure of from $180,000 to $250,000 would 
in all probability supply Atlanta with a good system of sewers 

Oeneral direct removal all over the city to be even reason- 
a I ly efficient, would at the very lowest estimate not cost the city 
less than $1.00 per head a year, over and above the value of 
the fertilizers, say $30,000, an amount .which would readily pay 
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the yearly interest and provide for the gradual retnru of the 
cost of a system of sewers. 

Thus we deem it a well established fact that the removal of 
all excrementitioas and decomposible matter, and of all the 
water from the surface and the surplus moisture from within 
the soil, through properly constinicted sewers and drains, by an 
ample supply of water, is not only according to the dictates of 
reason, but also to the teachings of experience; by far the 
most natural, most complete, most expeditions, most inoffen- 
sive and most economical method of removing excreta, and by 
far the most valuable sanitary measure ever introduced for 
the preservation of the health and cleanliness and reduction 
of the mortality of cities. 

II. Is the water supply of Atlanta and the topographical 
condition of its surface and the geological condition of its soil, 
such as to offer any serious obstacles to drainage and sewjerage 
or such that it becomes unavoidably necessary us the most ef- 
fective and most economical mode of removal? 

WATER WORKS. 

It seems that the great necessity of an ample supply of 
pure water in a city has been amply appreciated here by the 
early construction of a system of water works. If perhaps 
secondary considerations, such as the scarcity of water in our 
city in times of fire were originally weightier reasons in the 
minds of a majority of the people in favor of their construc- 
tion, than their inestimable hygienic value in furnishing: first 
water undefiled by decomposed organic matter, such as all city 
wells will sooner or later contain, and next such an abundance 
of it for all purposes of human life, that it becomes, as nature 
intended is to be, even in the very largest cities, the general 
purifier and cleanser in the household of the poorest as well as 
the richest and the common recipient and carrier of the entire 
filth of a city, it matters indeed but little. The fact is, they 
exist and it becomes therefore the duty of our committee to 
consider the influence, which their existence must unavoidablr 
exercise in the decision of the question by what method the 
refuse and excreta of our city shall be removed. 

A careful examination of the pond with its surround iogs 
and the water it contains has led to the foUowirg conclusions: 

2 
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THE QUALITY OF THE WATER, 

if it were free of the admixtare of particles of day and mica, 
as drinking and cooking water, is unobjectionable. It is aofi 
and contains no inorganic substances to such an extent as to 
be in any degree injurious to health. The large admixton 
however of the above named substances gives it a disagreeaUe 
dirty appearance, and makes it up to this time unfit for drink- 
ing, cooking and washing. That the clay and mica it contaim 
find their way into it during heavy rains from the aor&oe of 
the old fields, which almost entirely surround the pond, and 
also from the streams which supply it during such periods, oan- 
not be doubted. A ditch four miles long has therefore been 
dug all round it, this ditch has no outlet but the pond itttdt, 
and the dirt raised in digging it has unfortunately been thrown 
between the ditch and the hillside, hence any heavy rain will 
wash more or less of it back into the ditch, and from than 
into the pond, an item which, when it is remembered that thii 
bank of loose red clay is four miles long and on an average 
perhaps 2^ to 3 feet wide at the bottom, and from 18 in- 
ches to 2 feet high, and contains many cubic feet ef oar loose 
soil, does certainly account to a considerable extent, for the 
permanent turbidity of the water up to the present time. 

A laudable effort to set these hillsides in Bermuda gnm 
has been made, which, whenever a good stand of that indes- 
tructible grass has been obtained, will very materially allay this 
trouble. In the mean time the propriety of filling up the 
ditch spoken of above, might be considered by those entrosted 
with the care and management of the works. 

To what extent the streams themselves, which supply the 
pond, furnish mud, is hard for us to determine. When the 
writer of this report examined the pond, the water ronniog 
into it was perfectly clear, hence it could only be in times of 
rain that they carry mud. If it is found that the supply of 
water, in times of rain carries too much mud, the erection of 
catch basins with filtering dams, where the main stream en- 
ters the pond might receive the consideration of the Water 
Commissioners. 

Many other plans could be put in operation to clear the 
water, for instance, the erection of a filtering bed of gravel 
and other material over and aroun.l the box from which the 



mter rana to the engine, which forces it to the city, or the dig- 
ging of a. channel to give the rain water from the surrounding 
LiUs as well as from the main stream during heavy raioa a 
different direction, and keep it out of the pond while moddy. 
These different propositions of freeing the water from merhani- 
oal admixtures arc only mentioned to show that this evil can 
andoubtedly be remedied by proper engineering, and that the 
wftter-worka are not a failure in this respect, but can and should 
be so improved that the water answers all domestic and indus- 
trial pnrposes. 

Very few works of that kind, if any, have ever been erected, 
bnt what some deficiencies existed and had to be corrected 
afterward^. The writer of this report, however, is much in- 
clined to believe that, in course of this summer, and within a 
very short period of time, a material improvement in the qual- 
ity of the water will probably take place. 

The quantity of water ' furnished by these works is now, 
and will be, fully sufficient for the largest consumption of a 
«ity of at least 50,000 inhabitants, and will furnish an ample 
supply to maintain a. permanent flow of water in properly con- 
structed sewers. 

The present surface area of the water contained in the 
{K>lld is a little over fifty, that of its bottom, about eighty, 
acres, and its average depth is nineteen feet, Its minimum 
aapply per day, from the streams it receives, is 2,800,000 gal- 
loBS, and its average contents are 580,000,000 gallons, in 
apita of a daily waste, through the escape pipe, of more water 
than is used in the city. Thirty-five thousand inhabitants 
iToald, at the usual rate of consumption, 35 gallons per head, 
leed daily 1,235,000 gallons; 50,000 inhabitants, at the same 
«Bte, would need 2,500,000 gallons. These figures are arrived 
Mt with the lowest estimates in the calcalation of the supply, 
And the highest in the estimation of permanent consumption. 
The supply received by rains is not taken into consideration. 
They show, amply, the correctness of my wtateraent that the 
vorka are sufficient for 50,000 inhabitants. One mistake, 
lioweTer, haa been committed in the selection of the streams 
which supply the pond. The branches emptying into it origi- 
■a indebtcil to tlie kindness of Mr. Wjdq, S ape [intend on t of tha 
I VftUt Warka, lor tlie onmeiicnl sUlemanls ooatained iu this cbsptrr. 
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nate on Whitehall street, one near Charles Baker's, east of the 
barracks, running down by Eries' old brewery, and another 
one farther south, and nearer West End, on or near Jamei 
White's place. This error can only be corrected by protecting 
these branches,as much as possible,against pollution from privies 
and other sources, in that portion of the city, and never allow- 
ing sewage to enter into them. With the present small popu- 
lation of that portion of the city, the evil is easily remedied, 
and can be averted, now and hereafter, by a proper sanitary 
control over the houses, the natural drainage of which flows 
into these branches. 

Atlanta uses, now, about 200,000 gallons of water dailj 
from the water works. How much more will sh^ use after 
four or more miles of pipe have been laid down, and after thej 
have existed a year or two longer, and the water has become 
clear and fit for drinking, cooking and washing, and has found 
either voluntary or involuntary introduction into all the housei 
in the streets where water pipes exist ? And that it vnll comt 
to this, is plain and unavoidable, because the privies and cess- 
pools, as they now exist, must be abolished, and water-closetft 
emptying into sewers, and not into street gutters, as they fre- 
quently do now, must be generally introduced. Will these 
hundreds of thousands of gallons running over our rong^h and 
ill- arranged gutters into our so-called sewers not contain all 
the filth and decomposable orgaYiic matter of the streets, kitch- 
ens, wash and bathing houses, work-shops, slaughter-hooseSr 
factories, etc., of our city, which will be as liable to decomposi- 
tion and putrefaction as excreta, and will this state of things 
not, from year to year, more imperatively demand the con- 
struction of proper sewers and drains ? 

If this is the case, and if these sewers must be built^ is 
there a single good reason why they should not at the same 
time, with the liquid refuse, receive the human excreta ? Why 
should the great comfort of well constructed water-closets 
be denied to the citizens of Atlanta, after they have made 
up their minds to pay still more for sewers to carry off 
their water or pay a tenfold forfeit sooner or later to the 
apothecary, doctor, or still worse, the undertaker, besides loss 
in business and suffering in body and mind ? Would there be 
any justification for establishing a separate and decidedly less 
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efficient system of direct removal of excreta from privies, or still 
worse, earth closets or excavated vaalts by hand or machinery, 
at an additional expense to that of water works and sewers, 
when each citizen is compelled to ase more or less water and 
pay for it, when the very force of that water, while running 
through pipes into sewers, will carry all the filth of his house- 
hold at a velocity of at least two to three feet per second away 
from the house, hence much faster and cheaper than lazy 
mules and negroes, or even good horse teams can and will 
carry it? The good common sense of the people will certainly 
never allow such folly to be put into execution in Atlanta, as a 
substitute for sewers. Wherever water works exist sewers are 
an indispensable necessity. The former fulfill the first de- 
mand of public hygiene, they furnish an ample supply of un- 
polluted water for drinking and cooking and all the purposes 
of domestic life, so that the inhabitants become not only 
gradually independent of the well water of the* city, which 
does now in many localities, and will everywhere in the city, 
sooner or later contain more or less decomposible organic 
matter; bat^ave an abundance of water to maintain the ut- 
most cleanliness in every department of the house and its sur- 
roundings. The latter, the sewers, fulfill the second and 
equally important demand — that all filth, refuse and excre- 
mentitious matter should immediately and speedily be re- 
niioved from human habitations, and should never be allowed 
to accumulate within or arqund them, or to enter into the 
slightest degree of decomposition there. 

Whenever the sanitary improvements and institutions of 
Atlanta are of such a character that they comply strictly with 
these two fundamental requirements of sanitary science, then 
we may justly claim that our city has made another great and 
enviable progress of which all her citizens will have a right to 
be proud; while all measures falling short of fulfilling these 
demands are only expensive makeshifts, which will be and 
have every where been abandoned as soon as the dispropor- 
tion between their cost and their sanitary value becomes suffi- 
ciently apparent to the public mind. 

TOPOOBAPHICAL CONDITION OF THE SURFACE AND GEOLOGICAL CHARAC- 
TER OF SOIL. 

It is well known that the surface area occupied by Atlanta 
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has two main slopes, one to the west and one to the eaat, mod 
that the ridge between them constitutes the dividing* linai 
between the waters of the Galf and the Atlantic ocean; 
Peachtree and its continuation, Whitehall street, with ezcep* 
tion of a deviation towards the Capitol, occupy the top of this 
ridge nearly their entire length. Swift running branobee with 
excellent fall on each side of this ridge are now receiving all 
our surface drainage, and are the outlets of our so called 
sewers, which now receive the sewage of the city. These 
branches will necessarily determine the location and course 
of our future sewer mains, and we have at least five of them 
with as much and more fall almost everywhere during their 
entire length as may be desired. 

The surface condition of our city, however, is not only fav- 
orable to the construction of sewer mains, but just as favorable 
to the construction of lateral sewers. That we have only a 
very few reasonably level streets in Atlanta, and very many 
steep ones, every one must admit. There is therefore very 
little probability that a topographical survey would reveal the 
existence of streets or portions of streets where sewers could 
not be supplied with more than sufficient fall. 

The soil of Atlanta is the product of the metamorphic rocka 
of this section, principally of Gneiss. It is a red clay, contain- 
ing a large proportion of the scales of mica and a considerable 
quantity of the oxide of iron. It is reasonably porous, tena- 
cious enough not to require extra labor and material to sup- 
port the walls of sewerage and drainage ditches, and it offers 
no impediment whatever to the laying of sewer pipe or con- 
struction of brick sewers. 

III. Does a system of sewerage and drainage permit of the 
final disposition of the refuse and excreta in such a manner 
that they become inocuous to the surrounding country, and 
useful for agricultural purposes ? 

We answer most emphatically. Yes. 

The full manurial power of organic matter and excreta of 
cities can only be preserved and utilized by the introdnction 
of systematic sewerage with water closets, because a large por- 
tion of their manurial value will be lost, even by the most 
e£fective and speedy direct removal on wheels. Such removal 
cannot be effected from every locality every day; hence decom- 
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position sets in previously, and with it a large portion of am- 
monia and sulphoreted hydrogen gas escape and are lost, an 
item of greater financial importance than the advocates of the 
different direct removal plans are willing to admit 

Water we are necessarily compelled to use extensively for 
our bodily wants — for drinking, washing, bathing, and cook- 
ing, and for the general purposes of the house, workshop, and 
factory; and it has long ago established itself beyond all doubt 
as the most natural, most convenient, and cheapest medium 
for the reception and removal of all filth from human habita- 
tions. In the same manner it is the only medium by which 
all these substances can again be returned to the soil in the 
most suitable form, provided that the entire sewage is not 
turned into running streams, but first used for the irrigation 
of properly situated fields. 

IRRIGATION 

has, as long as history dates back, been used in different coun- 
tries for agricultural purposes, but a systematic regulation of 
it, in the combined interest of hygiene and agriculture, has 
only been commenced a few years ago. 

England has taken the lead in this branch of sanitary sci- 
ence, and the official investigations of this subject, by highly 
qualified commissions, carried on through a period of eight 
years,'*' contain a great deal of valuable information, the most 
important points of which I beg leave to lay before you. 

The gentlemen composing this commission have divided a 
twenty acre meadow at Rugby, put at their disposal for exper- 
imental purposes, into five four-acre fields, of which a is left 
without irrigation; b is irrigated yearly with 3000 tons sewage; 
c with 6000 tons; d with 9000 tons, etc The sewage which 
they use has been chemically examined ninety- three times; 
also the grass, hay, milk of the cows, etc, and a large number 
of the most accurate tables, showing the resultd of these exper- 
iments, are on hand. 

It is thus established that not only the theoretical, but also 
the actual value of sewage, is decidedly greater than that of 
the substances, which are generally removed by any of the dif- 
ferent methods of direct removal. 



*Tbird report of the Commission appointed to inquire into the best 
mode of distributing the sewage of tow^. 
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The establiBhiBent of the irrigation channels and ditehei 
occasions a moderate expense; the elevation of the sewige, 
where it becomes necessary, a larger outlay; both together, 
do, but very seldom, equal the expense of direct removaL The 
utilization of these substances, by irrigating compantiTely 
small surfaces of tillable soil, has, according to the united 
opinion of all investigators, been the very cause of the meet 
excellent and profitable results. 

The most complete and conclusive opinion on irrigatioB 
and its results, is certainly contained in the above named offi- 
oial report. The liual conclusions of their third report are as 
follows : 

1. The correct manner lor the utilization of the sewage water of citiM, 
consists in its permanent employment for the irrigation of land, and onlj 
this usage can preveut the final pollution of rivers and streams. 

2. The profit ofsuch a permanent utilization of sewage changes, accord- 
ing to the various local conditions, because, in some localities, the irriga- 
tion can be established by natural fall, while in others more or less elevm- 
tion. must be accomplished by pumping; and, again, beoause a heavy soil 
is less susceptible to this mode of fertilization than a light soil. 

3. Whou local conditions are favorable, and where, thereby, nnnsual 
expenses can be avicd 3d, the cities can realize a profit by this mode of 
using sewage water. Under less favorable conditions, an e<piaUzation of 
expense and income becomes impossible, but, even in the worst iasianoes, 
a very moderate taxation will geuerally sufiice to cover the loss. 

The latest report of the same commission contains, in shorty 
about the following poiuts of information : 

" Sewerage is an indispensable necessity for every large commnnity. 
The only difficulty connected with it consists in the proper utilization of 
the sew<i$;c i ti such a manner that neither the streams nor the air are oon- 
tamiuat«.'d. Disinfection and filtration do not answer the purpose. They 
hiive btjen tested iu everj- possible way, but without success. Disinfect- 
ants do not disinfect sewage water, filters do not filter it, and all efforts in 
ibis direction have been costly failures. 

"The odor of fresh sewage fiuid from proper sewers in the open at- 
mosphere is hardly perceptible, and when spread in that condition over a 
sufficient area of Und, it runs off clear, tasteless and inodorous. When 
used iu this manner, irrigation, establishes itself as that mode of utiliiui- 
tion of sewage, which yields the greatest amount of benefit to the soil, 
and the least damage to runni::g water. It may be difficult, in a few in- 
stances to find suitable land for this kind of irrigation; but it seems tliat 
no kind of soil from the lightest drift sand of Edinborough to the heavi- 
est clay of East Norwood, is uuadapted to improvement in this manner, 
and for the clea using of sewage heavy clay seems better adapted than 
lighter soils. • 
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The process can be continued day and night» summer and winter, in 
wet and dry weather. 

This report of the English Commissioners on this subject 
in its final conclusions, calls attention to the following points 
as important considerations in relation to this mode of dis- 
posing of sewage: 

1. The irrigated fields must be at least one mile distant from the city, 
and situated in a northern or eastern direction if possible. 

2. Their area must not be smaller than in the proportion of one acre 
to the sewerage from 150 people. 

3. The open ditches must be so constructed as to retain as little o^ 
the sewage fluid as possible. 

4. The land must be so arranged that a sufficient quantity is kept in 
readiness for irrigation every day. 

In the seventh volume of the Viertee Yahrs Schrift fuer cef- 
fentliche Gesundheitspflege (Quarterly for the cultivation of 
public health,) 1875, we find different reports and articles on the 
extensive experiments made at Dantzig, Breslau, Paris and 
other places, where sewage is used for the irrigation of mar- 
ket gardens and crops of all kind and even fruit and forest 
trees. 

We have not had time yet to give these lengthy and de- 
tailed articles a full perusal, but find nowhere any condemna- 
tion, but only a very decided corroboratian of the above made 
statements in relation to se\«age and irrigation. 

As Liebig has so often been quoted by the opponents of 
sewerage and irrigation, I deem it proper here to add two let- 
ters of his, one to Yarrantrapp, and one to the Lord Mayor of 
London, in confirmation of the views expressed on these sub- 
jects in this report : 

Munich, May 1, 1866. 
My Highly Esteemed Doctor: 

In reply to your esteemed favor of the 25th of April, I state to you 
that I have often conversed with Mr. Lindley during his stay in Munich 
last fall, about his plan of sewering Frankfort, and that 1 do fully agree 
with him in all principal points. I am of the opinion that amongst the 
prescDt modes of removal that one which is based upon an ample water 
supply (about six cubic feet to the head, ) is the safest and cheapest method 
ior the removal of all filth contained in the house and street water, and I 
have expressed myself in that sense to the city of London, when my opin- 
ion was desired on that subject. 

For the health of the inhabitants of a city and for public, cleanliness, 
it is all important that all filth should be removed fresh and before it en- 
ters decomposition and putrefaction. The esc4ipe of noxious gases from 
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sewers into houses m€bt as a matter of course be still preTented bj water 
closure. 

For the purposes of agricnlture it is of peculiar value that the con- 
tents of sewers are not emptied into water courses, but used for lertiliia- 
tion. The profitability of this method, particularly in the irrigation of 
large extents of meadow lands is generally acknowledged in Enghuid. I 
am convinced that in course of time the contents of sewers used in this 
manner will be a source of considerable income to the city. 

In this I believe all the questions about which you desired my opin- 
ion are announced. 

Permit me to express the high esteem with which I am 

Your devoted, 

Justus Yoh Lisbio. 

The same authority, wrote on the 19th of January, 1865, 
an open letter to the Lord Mayor of London, which has been 
published in the English papers containing the followiugr pas- 
sage: 

Fifteen years ago, before the manure absorbing quality of the soil was 
known, hardly any body would have thought of using sewage water for 
the fertilization of fields, and the immense dilution would have been con- 
sidered a great objection. Now, when we know that this great dilution 
has DO influence in preventing the accumulation of manurial substances 
we consider this very circumstance the most needful condition in order 
to make the excreta of men and animals in cities useful for the field* be- 
cause, only in this condition they can be properly moved by nmehineiy 
to the places where they are to be used. 

Now I speak again of Atlanta. Where and how far from the 
city, fields suitable for this object could be found, we do not jet 
know. Close local inspection and survey would have to estab- 
lish these localities, and the fact that the country descends in 
most every direction around Atlanta, justifies the presumption 
that it will not be difficult to do so. 

When it comes to a consideration of the necessity of this 
purification of the sewage of our city by the irrigation of 
fields, I am confident that the pollution of the branches which 
receive it would be so inconsiderable for a number of years to 
come, that an urgent necessity for it would not arise immedi- 
ately, nay, I am even of the opinion that with proper sewers 
amply flooded with water, their pollution would be less than it 
is now, because no excreta and ofifal would be allowed to ac- 
cumulate and decompose any where within the bottom of g^ood 
sewers; they would become mixed with a much larger quan- 
tity of water and reach the outlet of the sewers much quicker 
than they do now, or in other words, the sewage of Atlanta 
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would be, as it is everywhere else, where ^If-cleansing sewers 
and ample water supply exist, perfectly fresh, almost inodor* 
ous aod inofifensive. 

Sewage in this condition is not damaging to fish, because 
fresh excreta contained in water in moderate quantities are 
eagerly sought after and devoured by them, while, when al- 
ready in a state of decomposition, they are carefully avoided* 
The reports of Husband, Bawlinson and Lancaster, establish 
these facts without doubt They all agree further, that a 
small amount of very putrid sewage exhausts the oxygen of 
the water much quicker than a very large quantity of fresh 
sewage, in which the very small particles of organic matter 
are readily oxydized by the oxygen of the water, which being 
mixed in sufficient quantity with them can continue to draw 
a fresh supply of oxygen from the atmosphere. 

These facts we trust are sufficient to show that water car- 
riage permits finally of a more useful and profitable utiliza- 
tion and more successful perification of sewage than any 
direct method of removal of offal, excreta, etc. 

We finally propose the following conclusions for your con- 
sideration : 

1. The present location and condition of many privies, and 
the mode of disposing of their contents by burying them in 
the earth within our residence lots near our houses and wells, 
and the fact that the liquid waste and filth of houses, kitchens, 
etc., and the contents of water-closets, are allowed to accumu- 
late and stagnate round about dwellings, or, at best, in the 
street gutters in many localities, is a gross violation of the first 
demands of sanitary science and public decency, and calls for 
early reparation. 

2. The street gutters and so-called sewers of the city, a& 
they now exist, do neither prevent accumulation and stagna- 
tion of liquid, much less solid filth within them, nor percola- 
tion of the liquid waste into the soil and wells of the city. 
They are therefore an injury to the health of the inhabitants,, 
and will become more and more deleterious and objectionable 
with the increase of the consumption of the water furnished 
by the water-works. 

3. With this increase of consumption, the amount of the 
liquid waste and slop waters from dwellings, store-houses. 



^8 PBOCKEDINOS AND REP0BT8 OF 

work-shops, and factories will also increase, and the water, 
after it has been ased for cooking, washing, bathing^, and 
scouring, and has received the filth and ofiElEil from tanneriefl; 
batcher-shops, slanghter-honses, provision-storeSy bakeries, 
dye-honses, and work-shops of all kinds, the filth and horse 
mannre from the streets, the rich contents of hundreds of slop 
buckets of second and third stories of houses, either without 
any, or only with very inconvenient or uninviting priyies, is 
and would be considered by most people, even if repeated 
chemical analyses had not fully established the fact, nearly as 
richly supplied with organic and decomposable matter as if it 
contained the urine and ffeces from the privies and water- 
closets in addition ; and is therefore impure enough to contam- 
inate and pollute the soil and water of a city, and most not be 
allowed to diffuse itself over the surface, or soak into the soil, 
or find its way into insufficient and permeable sewers, as is 
the case here, but must be carefully confined and directed into 
good sewers, and carried beyond the city limits before it be- 
gins to decompose. 

The deleterious and offensive character which this liquid 
waste — if it were allowed to remain any length of time in 
tanks, cess pools, or street gutters — would assume, and its im- 
mense quantity, exclude, almost a priori, the possibility of re- 
moving it efiectively for sanitary purposes any other way but 
automatically by the force of gravitation, in properly oon- 
structed sewers, which allow no accumulation or stagnation. 
Hence sewers are an indispensible necessity for Atlanta, eyen 
if the water-closet system and its connection with the sewers 
should not be introduced, and the urine and excreta should be 
prevented from entering them. 

4. The quantity and quality of the liquid waste of Atlanta, 
or any other city with water- works, which the sewers will re- 
ceive and carry, will respectively not be increased or deterior* 
ated but a very small fractional part by the reception of diluted 
urine and excreta from water-closets, and therefore no changes 
in their dimensions or material, and no increase of cost what- 
ever will be occasioned by water-closet connection and reeep* 
tion of their contents by sewers. 

The general introduction and connection of water-closets 
with sewers, therefore, recommends itself more pressingly to 
all modern cities. 
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o. Becaiue it can be aocemplished without any cost whatever out- 
side of that of the closets and sewer connections, while any other method 
whatever wonld require the same, or a larger expense for local fixtures to- 
wit: closets, excavated and cemented tanks, hose, and would, besides, be 
connected with a permanent and considerable expense to the city as well 
as to the house owners without removing either solid, much less liquid 
waste, completely or in due time, to-wit: before decomposition. 

h. Because it is the only method by which a final abolition of tanks 
and cesspools, or any other receptacles for the reception and accumulation 
of excrementitious substances, under or near human dwellings, with their 
unavoidable pollution of the soil, water and atmosphere can be abolished. 

This pollution is unayoidable, because, according to long 
experience in Europe, tanks and cesspools of the best mechani- 
cal construction will corrode under the influence of the pro- 
ducts of the continued putrid fermentation of urine and ieecea, 
and therefore excrementitious substances will find their way 
into the soil, and because none of the laborious and expensive 
methods of direct removal of their contents either by manual 
labor or machinery (pneumatic pumps, etc.,) empties them so 
entirely and so often as it is necessary to prevent putrid fer- 
mentation, development of noxious gasses, offensive odors, re- 
tention of filth within or round about them. 

c. Because without this connection of water-closets with sewers the 
water-closets already in existence in many private and almost all the pub- 
lic buildinffs of the city would have to be abolished by force of law, or, in 
other- words,a retrogade step would have to be legally sanctioned; filth would 
have to supercede deanliuess and comfort, and a measure containing 
within itself a violation of common sense and sanitary principles, and a 
great injustice to the tax payers, house owners, and the people at large, 
would have to be forcibly initiated. Tax payers and house owners, in 
spite of the &ct that water is the moei natural and therefore the most 
effective and cheapest medium to remove filth and to keep ourselves and 
things round us clean, would have to be limited by law in the use of thi<i 
water after paying for it, and for its conveyance to their houses, and after 
being taxed yearly for the erection and— if such measures should prevail — 
not without being hereafter taxed for the maintenance of the works which 
supply it Thus, in order to establish a method of direct removal of excret*. 
independent of sewerage, which, to say the best of it, is only of very doubt- 
ful sanitary value in communities with an ample water supply, they would 
have to be forced to the additional expense of erecting cemented privy 
vaults in their houses, and to permanent expense or taxation lor this im- 
perfect rtomovaL 

European experience has shown that in spite of stringent sanitary 
enactments water-closets cannot be kept oat of dties with water-works 
any length ol time. If this is tnie Ihere, it wiU piove to be nmeli iiiere> 
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80 here, where public opinion would soon cmBh such an nnneoeasaTy and 
anjautifiable encroachment npon the plain rights of the people. 

e. Because, by this automatic, immediate and speedy removal of hn- 
man excreta, the pollution of the soil, atmosphere and water, and the ac- 
cumulation of excrementitious, or other organic material about haman 
dwellings is almost entirely prcTcnted, or at least reduced mnch more em- 
phatically to a minimum than by any other method whatsoever withoat 
any additional cost, besides that of the sewers, which are anavoidably 
required for the removal of liquid wastes, and without which the water- 
works will gradually become a financial burden and a sanitary evil to the 
city. 

/. Because this— the water carriage mode of removal — does not only 
do full justice to the sanitary wants of the city, but also to the intereete of 
agriculture and national economy, as it is a fact, established beyond all 
doubt, that sewage 'from modern sewers, with ample water supply, ean 
be purified and made entirely inocuous by being understandin^ly oaed 
for the irrigation and fertilization of fields. Thus the much feared poUiir 
tion of the brooks and streams into which it empties can be prevented, 
and it can probably be made 'a source of profit to the city with perfect 
certainty of doing no harm, sanitarily or otherwise, to the surrounding 
country. 

5. Therefore we conclude finally, that an ample supply of 
water by water works connected with proper sewers are the masi 
economical and surest means to remove re/use and excreta, and 
make them not only inoffensive to the health of the city and couri" 
try, hut useful to both. 

We therefore recommend: 

I. A careful typographical survey of the city for the pur- 
pose of establishing a permanent plan for its drainage and 
sewerage, and the utilization and purification of its sewag^e 
by the irrigation of fields in the proximity of the city, in due 
time. This plan shall contain exact statements in relation to 
all the details, as to the shape, size, material, fall, depth, etc., 
of each sewer as alluded to in the chapter on water carriagfe* 
of the above report, also specifications of cost, etc., and shall 
be accompanied by a map of this system in the proportion of 
one foot square to each square mile of the sewered territory. 

II. A careful inspection and approval of this plan by com- 
petent judges. 

III. Its gradual execution by competent engineers as far 
as the water supply of the city extends, and as fast as the neces* 
sities of the houses using water from the water-works demand 
it, and the financial ability of the city permits it. 
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rV. The construction of good surface drains and sewer 
mains at the earliest possible day, commencing with those 
which drain the most populous, the lowest and least healthy 
portions of the city, for instance the center of the city around 
the neighborhood of the Kimball House through Pryor street. 

y. The passage of laws and ordinances by the proper au- 
thorities, regulating the general introduction and use of the 
water, sewers and water-closet connections, and establishing 
principles for the equitable and just distribution of taxation 
occasioned thereby. Only a competent committee of sanitary 
officers, engineers and lawyers, could succeed in doing this 
requirement justice. 

YL For denser portions of the city not supplied with water, 
and likely to remain without it some time, we recommend Dr. 
Goldsmith's method of removal of excreta and urine by pneu- 
matic apparatus from excavated privy vaults at regular inter- 
vals, if the aggregate wealth of their population justifies the 
cost of this mode, or otherwise the systematic direct removal 
of privy or privy earth closet pails or both. 

YII. The regulation of the location of all privies in rela- 
tion to t^e surrounding wells. All privies should be easily 
accessible from without, and should be situated the farthest 
possible distance from wells, in the direction in which the soil 
strata declines from the well. 

Yin. The abolition of all privies, which are not erected on 
a well cemented sufficiently thick, brick foundation, of definite 
shape and size, and on walls all around, not exceeding six in- 
ches high, of the same material, the bottom surface slightly 
inclining towards one or more openings at the outside wall of 
this foundation which can be closed with a plate of sheet iron 
so as to permit regular easy removal of its contents suffi- 
ciently often to prevent overflow and waste. These two last 
propositions deserve, because they can be much more readily 
accomplished^than any of the others, the immediale attention 
of the city authorities, 

IX. The passage of an ordinance which makes it obligatory 
for the owners of such premises to clean them often enough 
to prevent overflow, and to use their contents either as manure 
in their own gardens or to have them removed outside of the 
limits of the city, to places of deposit established and con- 
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trolled by the city authorities, with police suryeillance sufficient 
to prevent violations of this ordinance to the greatest possible 
extent. 

X. The passage of a law by the Legislature making it t 
penal offence for any one in the county of Fulton to haul on 
wheels and deposit privy contents, or other putrid mateml 
and offal, into a running stream, or anywhere on ground aa 
situated that it will naturally be washed into a stream or water 
course of any kind. Ch. Rauschenberg, M.D., 

Chairman CommiUee on Sewers and Drains. 

Mr. H. T. McDaniel, City Engineer, read the following com- 
munication. 
To'ilie Sanitary Commission: 

Gentlemen: In addition to the brief report made bj me of 
a plan of sewerage for Atlanta, which has been referred to yon, 
I submit the following: 

Ist That water sewerage is admitted to be necessary by aH 

2d. That the water sewerage in cities is as impure without 
water-closet connections as with them; owing to general gutter 
and other filth unavoidably entering; consequently the pollu- 
tion of streams is bound to be dealt with as a fact; and can be 
done effectually and satisfactorily. 

3d. It can be utilized as a manure by precipitating the 
solids in tanks at the termini, or by irrigating lands. 

4th. The sanitary results and a sketch of sewerage in an- 
cient times. 

Prof. Way analyzed the surface drainage water of the prin- 
cipal streets of London, before it reached the sewers, and found 
it quite as impure as any sewage; as shown in the following 
tables, Nos. 1 and 2: 

2'able No, 1, Showing the Analysis of Street Wafer. 



No. of 
Bottle. 



1 

7 
6 

12 
3 
4 
2 

10 
6 

11 



Name of Street 



Quality of 
Paying. 



Dnke St MaDchester Square Bfacadamized 
Foley St, (upper part) ] Macadamized 



Quality* of 
Traffic. 



Keaidue in an Imperial 
GaUon. ' 



{Soluble. -Inaolnble. Both. 



I, 



Middling I 
Llltl*-... 



Grains. 
92.80 
96.30 
Gower Street .Granite ' Middlingi 126.00 

123.87 
96.00 
44.00 
60.80 

276.23 

194.62 
34.00 



Norton Street [canal, Granite ...... 'Little... 

Hampstead Road.. (above the Ballasted .,.. Great . . . 

Ferdinand Street 'Ballasted Middling 

Ferdinand Plaoe Ballasted,.... 'Little.... 



Oxford Street 
Oxford Street 
Oxford Street 



Granite Great 

Macadamized Great...! 
Wood Great > 



Grains. 

105.96 

116.30 

168.30 

3.00 

84.00 

48.30 

34.80 

637.10 

390.90 

6.0O 



Gra. 
196.75 
211.4S 
»4.30 
196.87 
180.00 

92.90 

80.10 
81S.S3 
684.93 

89.00 
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Table No. 2, Showing the Analysis of the Soluble Mailer in Dif- 
ferent Specimens of Street Drainage Water, 





Gbaiks in am Imi 


'lafAL liA 

Uttle 

GranitP. ' 
No. 12. « 

22. 72 

• ••«••> 

None. 
46.48 
25 90 

Tiuce. 


LION. 




Great Traffic. 


Trif&r. 




Granite, 
No. 10. 


Macadam, 
No. tf. 


Macadam . 
No. 7. 


Water of Combination and some Solu- 
ble Organic Matter. .......... 


77.56 
0.51 

15.84 

36.49 
6.65 

None. 

2.58 
None. 
53.84 
82.76 


29.09 
2.81 
12.23 
38.23 
13.38 
23.51 

1.25 
10.99 
44.88 
18.27 


13.73 


Silica 




Carbonic Acid 


None 


SnlDhnric Acid 


34 08 


Lime 


16.10 


Mainieffia 


3. -30 


Oxide of Iron and Alamina, with a 

little Phosphate of Lime 

Chloride of Potaf sltim 




Nore. 

18.44 
8.75 
1.68 

123.87 


2.79 


Chloride of Sodin n 


19 70 


Potash 


5 23 


Soda 






276.23 






• 


194.62 


; 95.13 



Baldwin Latham, C. K, says: " Many persons oppose the 
introdaction of water-closets on the ground of the pollation of 
the streams of the country. A very slight amount of investi- 
gation will show that the sewage of the northern towns of Eng- 
land, in which midden-steads are generally adopted, is, as a 
general rule, quite as impure, and nearly as great in volume, 
as in districts in which water-closets are universally used, while, 
at the same time, the sewage contains nearly as large an 
amount of putrescent organic matter as in a water- closet 
town." 

The Rivers Ck>mmissioners of England have given the fol- 
lowing table showing the result of the examination of a large 
number of midden-stead and water-closet towns. 

Showing the composition of the sewage of towns in parts 
per 100,000 : 



Average Midden Tuwne. . . 
Average m ater cloaet to^ns 



••9 • 

ll 
1" 


Onranio Car- 
bon. 


f 

"a . 
s 

1.976 
2.206 


i 82.4 
1 72-2 


4.181 
4.696 



i 



a-a 



« 



'^jI 



'■& 



SaoiH-iioed Matters^ 



.35 I 



a 



1 6 



5.4;i6' 
6.703 



6.461; 1164 
7.7-28I 10.66 



17.81, 21 
24.18, -M 



3U| 39.11 
.6J 44.ri9 



The excess of chlorine in the sewage of a midden-stead 
town shows that there is a larger proportion of urine preibiut 
3 
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in a given volume of sewage than is found in a water-closet 
town. 

The River Commissioners also found that the ease is not 
substantially altered where earth closets are used. They 
say: "The sewage from Broadmoor Lunatic Asylum, in which 
these closets are partially used, exhibits no exceptional degree 
of weakness," and they conclude by saying: "It seems hope- 
less, therefore, to anticipate any substantial reduction of sew- 
age pollution with solid excrementitious matters only." The 
introduction of water-closets does not materially increase the 
Tolume of sewage besides. 

It is no longer an experiment that sewage can be precipita- 
ted in the reservoirs at the termini by lime, and there is no 
noxious odor arising from it, and the water will run off pure 
and clear. In an elaborate report by Thomas Wicksteed, C. 
E., made to the Commissioners of Sewers, a successful opera- 
tion of reservoirs at Leicester, England, is recorded, both 
iinancially and sanitarily. Atlanta is most favorably situated 
for either tanks or irrigation as modes of utilizing sewage, for, 
by the system proposed by me, the water supply is reduced to 
the minimum, giving more valuable manure, in a given quan- 
tity, than the same amount of sewage in most places, thereby 
cheapening the cost of precipitation. Dantzic is a notable ex- 
ample of practical and successful irrigation. During the con- 
struction of a system oT sewers for Atlanta ample time will be 
given to settle on the best plan of utilizing the sewage, as my 
-^system is adapted to either. 

Baldwin Latham, C. E., gives the following results in twelve 
towns, from the records collected by the medical officers of 
the Privy Council, in the ninth report of the department. In 
examining the table, he says, it will be seen that in some cases 
the actual saving in health has not been great. For example, 
at Rugby. 

This may be accounted for from the fact that it is far more 
difficult to reduce the death-rate in a healthy district and make 
it more healthy, than it is to reduce an unhealthy district and 
.make it comparatively healthy. It will be seen that, in the 
case of Rugby, before the prosecution of the works the rate of 
^mortality was comparatively low. 

Since the completion of these works, even that low rate of 
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mortalitj has improved, while those particular diseases which 
are attributable to sanitary neglect have considerably declined. 




Banbnry 

Cardiflf 

Croydon 

Doyer 

Ely ... . 

Leicester 

Maccldsfield 

Merthyr 

Newport 

Ru^by 

Srilinhnrv 
Warwick 



Reduction of 
Typhoid Fever, 
Rate iier cent. 


48 


40 


63 


36 


. 56 


48 


48 


60 


36 


10 


75 


52 



o . . 

^ X. ^ 



41 
17 
17 
20 
47 
32 
31 
11 
32 
43 
49 
19 



Dr. Johnson says: "To preserve health is a moral and re- 
ligious duty; for health is the basis of all social virtues. We 
can be useful no longer than we are well." 

Works of water supply, sewerage, and temples of health, 
were constructed in all the ancient cities of the world. Many 
of these works have outlived the destruction which has doomed 
more imposing but less useful structures. Alexandria, Carth- 
age, Herculaneum, Jerusalem, Nineveh, Rome, and many oth- 
ers had a complete system of sewers and water-works. In 
Home, after the lapse of twenty-five centuries, the cloaca, con- 
structed when she was in her meridian of power, is still re- 
tained, and performs a similar duty for modern Rome. Many 
works executed at that period were so stupenduous as to rival 
those of the present day, and they bear the strongest evidence 
of the clear knowledge of the sanitary appliances required for 
every large and populous city. 

Under the Mosaic dispensation sanitary laws were relig- 
iously observed, hence the discoveries in ancient Jerusalem in 
modem time are full of interest Those works show that the 
Jews possesAed a clear knowledge of the necessity of removing 
all decomposing matter, as expeditiously as possible, to a place 
outside their city, and that they knew then how to dispose of 
it. Dr. Whitty, of England, in bis excellent work " On the 
Water Supply and Sewerage of Jerusalem," says that " Euse- 



biQB, nlio WHS n native ot Paleetme, and died there about tfM 
year 340," thus quotes Tinioci-attB, the surveyor of Syria, who 
stated of Jerusalem: "The whole city flowed with water, 8o 
that even the gardens were irrigated by those overflowing wa- 
ters out of the city.*' He quotes from a paper by Rev. Get 
Williams, B. D., senior fellow of King's College, Cambrid( 
upon recent discoveries of Dr. Piei-otli, saying: "Thedtuatu 
of the Temple appears to be fixed, beyond all possibility e 
doabt, by the recent discovery, by Signor Pierotti, of the O 
plete water system connected with the Hebrew Temple, i 
existing as entire as when it was in daily use during the period 
of the Jewish Comrion wealth. The perfect preservation of 
tbie complicated systeiu of aqueducts, drains and reservoirs i» 
owing to the fact that they are excavated in the solid rock, a 
therefore have not been nd'ected by the demolition bf i 
structures above, except in so far as they may have becoi 
partially blocked up by the accidental falling in of the deb) 
of the rained buildings." 

"Had history been silent on the subject, yet we should h 
been forced to conclude that there was a very complete syate 
of sewerage connected with the Temple, introducing a lai 
quantity of water to dilute the blood, which would othen 
have a tendency to coa^'ulate, and carrying olT the blood a 
oflfal from the sacred precincts," This, history tells n 
tually the case, and the supply of water was so managed as B 
flush the whole court, and carry off the blood of the numera 
sacrifices. " The drains lending from Ihe Temple, and pre 
biy ftom the city, discharged into a pit, which is now c 
the 'Pountaiu of the Virgin,' and which communicates ] 
means of a channel in the rock, with another pit now tra^ 
tion ally culled the 'Pool of Silonm.' but which there is ereq 
evidence to show is not the true 'Pool of Siloam.' " 

" It is a necesssjy couR'qiience of the Fountain of the VtH 
gin having been originally a cesspool, if that be adraittect'fl 
fact incapable of being controverted, that the Pool of Siloirt 
{now so-cidled) was likewiwe a cesspool, formed for the purpc 
of receiving the liquor from tbe upper cesspool, iu order thi 
the manure in it might beooDie suiliciently desicated to be ioa 
fit state for removal by the gardeuei's who purchased it, i 
Ibat the tannelled conduit was that through which the mot 
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tare was drained off into the lower cesspool, or liquid manare 
tank." We find from the IVIishna: "There was a certain cave 
beneath the altar whereby filth and uncleanness were carried 
down into the Valley of Eedron, and the gardeners paid so 
much money as would purchase a trespass-offering for the 
privilege of fertilizing their gardens with it" The liquid mat- 
ter, after leaving the traditionary Pool of Siloam, was then 
used, as it is at the present day, for the purpose of irrigating 
the King's gardens. From this description of the outfall works 
of the sewerage of ancient Jerusalem we learn that the sewage 
-was collected in tanks, the solid matter was removed from it 
and sold, and the liquid was afterwards used for the purpose 
of irrigation, just as it is to-day. Although these ancient ex- 
amples of sanitary works were executed when art and science 
had reached a high degree of excellence, we come to a period 
in histoid when both art and science declined, and with them 
the prosecution of those sanitary works, which were of so bene- 
ficial a character; in fact, the benefits derivable from sanitarj 
science seem to have been forgotten and ignored, and the peo- 
ple sunk to the lowest depths of sanitary neglect, from which 
the powerful voices of plague, typhus and cholera were the first 
to arouse them. Little more than a quarter of a century ago 
efforts were first made in Europe to improve the sanitary oon- 
dition of the great masses of the people, and much has been 
accomplished. 

Accompanying this hastily prepared report, I submit a map 
of the sewerage system of Dantzic, and regret that my busi- 
ness has been so pressing that I have not found time to go 
xnore into details at this time. 

Respectfully submitted, 

H. T. McDakiel, City Engineer. 

At meeting of the Commission, May 18th, Dr. W. T. Qold- 
smith, chairman of committee on disposal of refuse, excreta, 
etc., read the following report: 

SEPOBT " ON THE DISPOSAL OF £XCKBTA, RKFUSE, KTC." 

BT W. T. GOLDSMITH, M.D. 

Mr. President and Oentlemen of the Sanitary Commissy/n : 

The committee " on the disposal of excreta, refuse, etc./* 
submit the following report. It will be necessary, at the oat- 
set, to call the attention of the Commission to the 
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DANGER OF FILTH TO HUMAN LIFE. 

Filth i8 a comprehensive term. It includes all soarces of 
rottenness, whether from animal or vegetable decomposition, 
as well as the refuse of manufacturing establishments. Civil- 
ized life has not jet reached the point of correct living; yet 
much has been done in this direction. Under the impulse of 
sanitary science the longevity of the human race has been 
greatly lengthened. For example, in Rome, three hundred 
years after Christ, the average duration of life among the best 
classes was thirty years. Now, among the same classes, the 
average has been lengthened to fifty yea.rs. In Geneva, in the- 
16th century, the average was only twenty-one. In the pres- 
ent century the average is over forty. In England the differ- 
ence is still more striking. In London two hundred years 
ago, with a population of about 500,000, forty-two out of every 
thousand died every year, while with a present population of 
4,000,000, only twenty-two die out of every thousand. A sim- 
ilar improvement is noticeable in Paris, even within the past 
thirty years. Thus during the past two centuries the advance 
of science, in its influence upon civilized life, has more than 
doubled the duration of human life. It has revolutionized the 
dress, habits, and diet of people; it has changed the construc- 
tion of houses and cities; it has introduced better sanitary 
regulations, banished, to a great extent, destructive epidemic 
diseases, and mitigated the severity of deadly maladies. There 
is still much to be accomplished. 

Filth, solid and liquid, is among the deadliest foes to the 
human race. It is destructive to life by its accumulation in 
and around our places of habitation, and by negligence and 
carelessness in removing it promptly from our midst. Its de- 
structive influences are propagated by air and water. That 
solid and liquid filth (especially excremental filth) cause dis- 
ease, is a fact undisputed. Dr. John Simon says: 

* Filth kills in two ways. First, and most obviously, by a direct poi- 
soning action, as when one succumbs to the concentrated fumes of organic 
decomposition, from an old, unventilated cess-pool, or a long-blocked 
sewer, or when the vigor of life is depressed by continuous breathing of a 
foul atmosphere, in which the fetid gases have been largely diluted;* 

*M^)or General Cotton, C. S. L, on tliis subject remarka: " I am induced to ineist 
upon this never-ceasing loss of vigor from impure air, as it comes directly homo to everj 
one at all times: since it appears to me that the reports of occasional visitation b from 
t^-phoid fever or diphtheria only stagger people for a moment, and being too terrible to- 
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second, with far greater and more snbtle deBtmctiveness by means of the 
morbific ferments or contagia which it breeds or harbors. And it is of' the 
Qtmost practical importance to recognize, in regard to filth, that ageots 
which destroy its odor may yet leave all its main powers of disease pro- 
duction undiminished. On the other hand, there may be prevalent fetid 
gaMB of the most sickening potency, with an entire absence of septic ier- 
ment in the air. Indeed, filth ferments show no power of active diffasion 
in dry air. They may be passively wafted for short distances, bat proba* 
bly do not carry their vitality far if the air be freely open. Moisture is^ 
their normal medium. Currents of humid air, as from sewers and drains, 
lift them in full effectiveness; and if into houses or confined exterior 
spaces, the chances are that their morbific powers will be less preservecL 
111- ventilated and low-lying localities, where refuse is allowed to lie, may 
especially be expected to have these ferments present in their common 
atmosphere, as well as teeming in their soil and ground water." 

Oi^nic matter, under pntrefactiTe changes, prod aces those 
diseases classed by sanitarians, zymotic. These diseases con- 
stitute a very l6irge percentage of deaths in all cities. In the 
report of the Sanitary Commission of Boston for 1875, it is 
stated that " eight of these diseases, namely, small- pox, scarlet 
fever, measles, cerebro-spinal meningitis, whooping cough, 
diphtheria, typheid fever, and diarrhoeal diseases, have to* 
gether caused during the last ten years over a quarter of the 
deaths in Boston. 

In thirteen of the large towns of Great Britain (notwith- 

standiiig recent sanitary improvements), nearly one- fifth ot 

the whole number of deaths was caused by zymotic diseases. 

During five years past, in Ireland alone, five of these diseases 

have destroyed nearly 60,000 lives. The number of deaths 

from zymotic diseases in Philadelphia — one of the healthiest 

cities in the world — during 1873, was 1.550, or 11.25 per cenL 

of the whole mortality. 

*' llie researches of Dr. B. Sanderson, audo thers, have clearly shown 
that in the common septic ferments, so-cUled, or in some ferment or ler- 
ments not hitherto to be separated from it, there resides powers of dibcase 
production as positive as those which reside in variolus or syphilitic con- 
tagia. By successive innoculations, it not only develops itself as one of 
the most tremendous of zymotic poisons, but becomes communicable 
from the sick to the healthy, producing diseases exactly corresponding to 



dwell upon; they do no more to correct Uie defcctt) iu our tuuiiUry Hystein thmu public exe- 
cutloiut do tu le»d«o the amount of crime. Iu the deprt-ssiou v^'bica rtsHulbt Irom li irUi^ 
Id Ml impure air, all our fuuctiuus are vrrippk:!. aud we luvc uouu of that eUtitic;t> to 
throw od disease which we Ix^ive wbea iu p<:; icct vigor. Like th : wealrly pl;ut. tha 
tilight cao take potssetfuiua of us uurcb.dtcvl." 
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ibe filial infections, chiefly known under the names of erysipelas, pyseoiia, 
Heptica^Qiia and puerparal feyer; infections someiimes arising in unques- 
tionable dependence on filth, yet becoming, when arisen, the most com- 
muuicableof diseases." 

Putrescent refuse matter, as a poisoD, assails the human 

bo(3y through the lungs and stomach. The poisonons g^ases 

and disease germs arising from accumulations of decomposing 

refuse, whether emanating from sinks, sewers or stagnant 

streams into which it may be poured, become inducive of zj- 

matic diseases. In a late work on epidemic cholera the anther 

remarks: 

It has been shown that privies, cesspools and sewers, the recepta- 
cles of human excrement, and other forms of filth, become hot-beds for 
the dissemination of the cholera infection. It has been farther shown 
that the effinvia from such localities is impregnated with decomposing or- 
ganic matter, and when inhaled, this organic matter becomes mixed with 
the sahva, is swallowed, and the disease is reproduced. 

Water polluted by these matters, and especially sewage — 
excrementitious refuse — when continuously used for either 
drinking or cooking, surely and certainly prepare a population 
using water so polluted for malignant and destructive epideniio 
diseases, such as typhoid fever, diphtheria, scarlet fever, meaales, 
diarrhcBa, cholera, etc. Epidemics of typhoid fever have oc- 
curred, due to both these causes — the pollution of the atmos- 
phere and the drinking water. * The same writer remarks: 

If a privy vault should be close to a well, or if a house or other drain 
shonid pass in its immediate vicinity, the walls of that well should be 
rigidly and frequently examined, and water taken from the bottom of tlie 
well call f <Uv tested, lest contaminating drainage may occur, and all wells 
so situated tiiiit rhey must inevitably receive impure drainage (sewage), or 
surface washings must be closed in such a manner as will absolutely pre- 
vent access to their contents. 

It should be remembered that wells drain the soil in which 



* "When decayed organic matter," says Mr. Adam Scott, *'is dis- 
charged into fresh water, decomposition goes on rapidly, by reason of the 
oxygen in the water, and putrefaction sets in." This oxidation goes on 
far more rapidly when organic matter is thrown in fresh water than in sea 
water; and yet the feaiful contamination of the atmosphere and conse- 
quMit epidemics by pollution of sea water near cities is well known. 
NotwithRtanding the rapid oxidation of decayed organic matter iu fresh 
water, it has been asserted by writers in our city press that the water of 
our rivulets will purify and disinfect sewage, and prevent decomposition. 
The error of such un opinion is shown by the above. 
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tbey are sunk to a distance of not loss than thirty feet in all 
directions around them. The English Rivers Pollution Com- 
mission of 18G8 says: 

No process has yet been devised of cleaasing surface water once con- 
tamiuAted with sewage, so as to make it safe for drinkiug. 

The poison contained in water contaminated by sewage is 
fatal to life, not only by inducing immediate diseases, but by 
its slow impairment of the health of persons using such wa- 
ter. The Massachusetts State Board of Health says: 

It is to he remembered that the poison, however trifling, is taken 
daily, and that, although when in robust health, the individual will not 
floffer from it. it may be sufficient to make itself felt when he is prostrated 
by sickness from any cause, and his i>owers of resistance to such influen- 
ces are then proportionally impaired. 

ANALYSIS OF DRINKING WATER. 

Analyses for the purpose of ascertaining the amount of or- 
ganic impurities contained in drinking water, have never been 
accurate, and have only aproximately become so within a re- 
cent period of time. It is easy to detect sewage when the per 
cent, is large in water, but it is impossible to detect, by any 
test, the existence of zymotic poison — the disease producing 
cause — in water. Therefore all conclusions drawn from anly- 
sis attempting to show the amount of organic matter in sewage 
water or drinking water, is of no service in deciding the exis- 
tence of that kind or quantity of organic matter upon which 
disease production depends. Prof. Franklaad, of the English 
Rivers Pollution Commission, remarks: " The two chief ob- 
jects to be kept in view in the analysis of portable water are, 
firstly, the discovery of the evidence of past pollution by or- 
ganic matter; and secondly: the quantitative determination of 
present or actual organic impurity. The past history of a 
water is made out chiefly through the mineral products or 
oxidation which the polluting organic matters have yielded, 
and which are still present in the water. As these products 
are innocuous, it is obvious that if all kinds of organic matter 
behaved alike under the influence of oxidizing ageuts, such 
evidence of previous pollution might be disregarded ; but it is 
almost superfluous to point out that there are wide differences 
between various kinds of organic matter in regard to the ra- 
pidity with which they combii.e with oxygen, and of all kinds. 
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that which 'is organized and living, opposes by far the greatest 
obstacles to oxidation. Now the researches of Chanveaa, Bur- 
don, Sanderson, Klein and others, scarcely leave room to doubt 
that the specific poison of the so-called zymotic diseases con- 
sist of organized and living organic matter, and it is now cer- 
tain that water is the medium through which some, at least, 
of these diseases are propagated.'*' It is evident therefore that 
an amount of exposure to oxidizing influences which may re- 
solve the dead organic matters present in water into innocu- 
ous mineral compounds, may and probably will, fail to affect 
those^'constituents which are endowed with life." Dr. Frank- 
land adduces as a striking instance of the persistency of. the 
typhoid poison when diffused in water, " the outbreak of a 
violent epidemic of typhoid fever in a Swiss village through 
the use of spring water which, after contamination with the 
poison, had filtered through nearly a mile of porous earth, but 
which^jhad nevertheless lost none of its virulent properties." 
As the typhoid poison is always liable to be present in sewage, 
land as there is no test for it, except its effects upon man, 
the discovery of previous sewage contamination in portable 
water ought to be one of the chief objects of the analyst. 

* ** It tilioald be noted that the facts which have been put together by 
the most able and experienced pathologists tend to show that the contagion 
of typhoid fever is dae to a specific and living organism, which, when 
transmitted from a diseased to a healthy individaal, produces the same 
disease in the latter; Mid farther, that the chief, if not the only vehicles of 
poison are the ejecta of the bowels of an infected person." Dr. Klein 
has recently made investigations with the stools of typhoid fever patients, 
and the microscopical appearances which they present are described by 
him. From these investigations, liaving localized ** spherical micrococci '* 
in the evacuations and in the mucas membrane of the ileum, he is satis* 
fied of *' ^ indenlUy of the ootUxgion of enteric typhoid ftoer with a low vegetable 
arganism.** 

Kow this fungus, or ''specific mildew," as it has been called, may 
and doubtless does, find sustenance for its development, growth and fruc> 
tification in other organic filth than that of human excrement. Numer- 
ous well attested facts would seem to establish the truth of this proposi- 
tion. It is nevertheless true that ** the ejecta from the bowels of an 
infected person " — it matters not from what filth-matter such person may 
have received into his system the germs of the "specific " fungus -is the 
prolific source ol the propagation of typhoid fever. 

* It has beeu ausertod that cows drliiklng Hewage water trannmit dinoaited germf to 
peraons uiiiug the milk of such cowh. If this be true, the five rivulets into which the 
acvragc of Atlanta in discharged uiay froui thii; caiuK^ become daugerous sources ^^ diiteaM 
to our people. 
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The actaal or present, as disting^sed from the past, pol- 
lating organic matter of portable water can only be ascer- 
tained from the amoant of carbon and nitrogen found as con- 
siituents of the organic matter present in the water at the 
time when the analysis was made. 

POLLUTION OF THE ATMOSPHERE. 

Pro! Frankland, in a recent report made to the Eoyal 
Society, makes the following statements: 

The snspension of Tast aggregate quantities of solid and liquid parti- 
cles in dor atmosphere is the subject of daily remark. Cloud, fog, and 
smoke consist of such particles, and I haTe repeatedly seen, at a dintance 
of a few feet, abundance of snow crystals floating in the air, when the at- 
mosphere was apparently perfectly clear and cloudless, by placing the eye 
in shadow and looking into the sunshine. 

Professor Tyndall has, I conceive, proved that a very large proportion 
of the suspended particles in the London atmosphere consist of water and 
other volatile liquid or solid matter, by showing that the heat of boiling 
water is sufficient to dissipate them. That this is the true explanation of 
the disappearance of such particles by the application of a moderate de- 
gree of heat, and that it is not caused by the rarefied air from the heated 
body ascending and leaving behind the suspended matter, as suggested 
by Tyndall, is, I think, conclusively proved by experiments in which I 
found that suspended particles of sal ammoniac subsided in an atmos- 
phere of hydrogen scarcely twice as fkst as in atmospheric air. 

Thus an atmosphere fourteen times as rare as that of London (and, 
as Professor Stokes remarked, possessing only half the viscosity of air),. 
still offers sufficient resistanoe to the subsidence of minute suspended 
particles to prevent tkem from &lling more rapidly than one inch per 
minute. Such particles could not, therefore, be left behind by an ascend- 
ing current of the slightly rarefied but more viscous air produced by an 
increase of temperature to 100^ G. 

In addition to these aqueous and' other volatile particles which disap 
pear by a gentle heat, there are also others which consist paitly of organic 
and partly of mineral matters. But the organic seem greatly to prepon- 
derate in the air of towns, because such air becomes apparently perfectly 
clear after it has been ignited. 

The processes of fermentation, putrefaction, and decay afford abund> 
ant evidence that zymotic and other living germs are present amongst the 
organic portion of the suspended matters, whilst many analyses of rain 
water, made by myself and others, show that the salts oi sea water are 
amongst the mineral constituents fioating in the atmosphere. 

Of the zymotic matters, those which produce disease in man are obvi- 
ously of the greatest importance. The outbreak of Asiatic cholera in 
Southampton in the year 18G6, for instance, was traced by the kte Prof. 
Parkes, F.R.S., to the dispersion of infected sewage through the air. The 
sewage became infected by the int.htinal discbarges from some cholera 
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pal.cnts who landed from the Peninsular and Oriental Company's 
ship Poonak. 

In this case the dispersion was produced by the pamping of the in* 
footed sewage and its discharge, in a frothy condition, down an op« 
channel eight or ninfi feet long. The efilaviam disengaged from tUi 
seething btream was described as overpowering, and was bitterly com- 
plained of by the inhabitants of the adjacent clean and airy houses 
amongbt whom a virulent epidemic of Asiatic cholera broke ont a fev 
days after the sewage received the infected dejections. Neyertheleos thi 
discharge of the frothy liquid was kept up day and night for aboat a fiut- 
night, and 107 persons perished. At length a closed iron pipe was sab- 
sUtuted for the conduit; from that day the number of cholera cases dimin- 
ished, and within a week of the protection of the conduit the epideaiie 
was virtually over. 

In this example a potent cause of the suspension of the zymotio poi- 
son in the air was obvious, but in the many alleged instances of the prop- 
agation of typhoid fever by sewer gases, the condition of dispersion is not 
so evident Boes the flow of sewage in a. properly constructed sewer pro- 
duce sufficient agitation to disperse liquid particles through the air spaoe 
of the sewers ? I endeavored to answer this question by violently agitst- 
ing a solution of lithic. chloride in a glass cylinder three inches in diame- 
ter and thirty inches high, with a wooden rod, and ascertaining whether 
the atmosphere at the month of the cylinder became impregnated with the 
liquid, by testing it with the flame of a Bunsen burner; but no trace of 
lithium could be detected at the mouth of the jar, even after an agitation 
much in excess of what would ordinarily occur in a sewer. * 

There is, however, another kind of agitation to which sewage is sub- 
ject that may produce a very different result I allude to the development 
of gases during the process of fermentation and putrefaction. It is well 
known that the bursting of minute bubbles of gas at the surface of an 
effervescing liquid causes the projection of visible liquid particles into the 
air to the height of several inches. Such visible particles are seen to fiUl 
back again immediately into the liquid; but it appeared to me not unlikely 
that other particles, too minute to be seen, might be simultaneously pro- 
jected, and by reason of their masses in relation to their sectional areas, 
might continue suspended in the air for a.long time. 

It is this oondiiion in which the sewage of Atlanta would 
be placed by having it poured into our rivulets. 

DRklSkQE AXD SEWERAGE. 

Drainage and sewerage are so intimately connected that 
many have supposed they were convertable terms. Drainage 

*Di, Eduschenberg quotes authorities to show the inodorous charac- 
ter of sewage (fresh) at outfalls. When this occurs it is due to the fact 
that putrelactive action has not taken place as is evident in the statement 
above 'given. Sewer gases are forced into dwellings by pressure, and 
after more or less stagnation. 
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18 very different from sewerage, as will be shown. Defective 
drainage violates the first rales of hygiene. A recent author 
has well remarked : " Proper drainage, and the proper dispo- 
sition of the accumulated filth of a city are two of the marks 
of a high state of civilization, while the absence of these savors 
strongly of barbarism." 

To correct misapprehension, it may be well to define what 
sanitarians understand by the terms drainage and sewerage. 
There is a general impression," remarks General K L. Yiele, 
that sewerage and drainage mean the same thing, or, if there 
is any difference, it is that sewerage is implied to cities and 
drainage to the country, and this erroneous idea has been the 
cause of a great deal of mortality in large cities — as in New 
York — where drainage as a distinct feature of improvement, 
haSy until within the last few years, been entirely ignored. A 
drain is intended to remove from the soil the super abundant 
moisture that produces or influences animal and vegetable 
decomposition." "A sewer is to carry off surface water or 
liquified refuse of dwellings. From its nature, it cannot be a 
drain, as water cannot percolate in it; nor can a drain be con- 
verted into a sewer, as the refuse liquid would percolate into 
the earth, polluting wells and springs." 

From this definition of drainage and sewerage, it will be 
seen that the so-called sewers of Atlanta, (except the earth- 
pipes now employed by the city engineer) are not sewers, but 
drains, allowing the percolation of their contents into the ad- 
jacent soil. 

Dr. John Simons remarks: "As the object of a sewer'a 
existence is to prevent sta^ation of filth in, or about, houses 
and frequented places, and to guard against the dangerous 
pollution of air and soil which the filth, if not effectually con- 
veyed away, must occasion, so, of course, any sewer which ^ 
itself, occasions any such stagnation and pollution, is (in pro- 
portion as it does so) unsuccessful; and a sewer which stinka 
at its open gratings, is, pro ianto, giving evidence of such un- 
success." The so-called sewers of Atlanta, under this ruling,, 
must be condemned as dangerous to life, and totally unfitted 
for the purposes for which they were intended, i. e., the con- 
veyance of excremental filth. 
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T«^s&''>'^i&! of refoJM: is of tbe iilxDc«t imporiAnoe to act ctj. 
sn f/T'l^ tbftt the b«altb of its citizens msj be preserred. Pko- 
fe^nr/r OjHi^ld^ of I»ndoii, Professor of Hjgiene and Healtl 
Officer, ThumrkH: "A little reflection will sbow thmt there if 
o!^e i:oiA\iion t.ecf:swLjT for tbe coziFerrition of a Lealthr staSe 
in bll crocuixi unities, wbicb over-ri'les all otLer conditions and 
tLroJitif itifelf into an importance of tbe first order. It is och 
a matter of fsecondanr consideration wbetber a town is sitnaied 
on a poroofj, grarellj wil, or upon an impervions clay. TTe 
mast firftt ask tbe queistion applicable to all commnnities — ^how 
d'XrS it j^et rid of its refuse matter ? Indeed, a moment's con* 
sidenition will i»bow tbat tbe rery fact of a town's being' situ- 
ated on a p>rons soil, of itself a condition favorable to healtb, 
rxjay, if tlie refn«!e matters are not satisfactorily got rid of, be- 
come a rtTiifion tor tbe pollution of its waters, and tbe poison- 
\u^ of ith inbabitants hy tbeir own refuse. Tbe refuse of a 
t/>wn coumHiH of: 1, Tbe fouled water, wbicb maybe taken as, 
at leant, equal to tbe water-supply; 2. The excretal matters, 
consiHtinpf of tbe ffftces and urine of human beings and of do- 
ineMtic anir/iuln; 3, Wliat is known as dust, wbicb contains, 
hit¥ii\tiH a*tbeH, a quantity of kitchen refuse of various kinds, 
iricludinp( riiucb vegetable, and even animal, matter, which 
putrefies, rendering it necessary that this kind of refuse should 
his retiiored from the vicinity of habitations as soon as poasi- 
ble. Almost all collections of human beings, then, agree in 
one {)oint, and tbat is in the removal of a large portion of 
their refuse matter, including the greater part of the orine, 
along with the foul water, which is generally turned into the 
nearest stream, but they differ as to the mode of disposing of 
the remaining excretal refuse. Two things have long been 
recognized: 1. That these matters are valuable as manure; 
and 2. That they pollute the water of streams into which they 
are turned." 

The consideration of the removal of feecal matters will now 
claim our attention. Tbe removal of liquid filth will be con- 
sidered in another plaoe. 

WATKB CAEEIAOE STSTEH. . 

This system has its advocates among the most intelligent 
sanitarians. It is proper to say there are cities so large and 
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80 compactly built, so situated as to topography, formation of 
soil (being sandy and porous,) and having unlimited water- 
supplies for all purposes, and being located on some large 
stream or near the sea, as to make the system an indispensi- 
ble necessity. This is the case with many of the cities and 
towns of England. The water-supplies of these cities and 
towns being ample, conjoined with good drainage and sewerage, 
their sanitary conditions have been greatly improved. 

The conditions surrounding Atlanta are totally different 
The topography of Atlanta and the geological formation upon 
which it rests is extremely favorable for surface or natural 
drainage. The tophographical map published with the pro- 
ceedings of the Commission, show the rise, course and num- 
ber of the runlets flowing from the city. These runlets are so 
small in the volume of their waters as to be easily stepped 
over at almost all places. The excellent drainage is due to 
high elevation. One point, that portion of the city on Peach- 
tree street, opposite the residence of Hon. John H. James, is 
of greater elevation than any locality within twenty miles, 
Stone Mountain alone excepted. Other portions attain almost 
as great elevations. Drainage therefore as defined by sanitary 
authorities is scarcely required in Atlanta. The undulating 
surface and the clay soil, many feet in thickness, furnishes the 
best possible conditions for effective surface or natural drain- 
age. There is little need for under-ground drainage. The 
rain-falls are rapidly carried away, so that in a few hours no 
evidences are visible except the marks of cleanliness left be- 
hind. The argillaceous soil is not permeated to any great 
-extent by siirface water, which is disposed of as shown above 
and by evaporation. The problem then for solution by the 
Commission for sanitary improvement does not, to any con- 
siderable extent, include drainage, only so far as to get rid of 
the soiled waters of the city. It does not and cannot prop- 
erly include sewerage as a means of establishing a water- 
<;loset system, for the same reasons and others to be noticed. 
The water-carriage system cannot in part or whole, meet the 
sanitary requirements of Atlanta. On the contrary, that sys- 
tem, if carried into complete ezecntion, will inevitably prove 
anything else than a blessing to oar people. Our city as 
shown, is not situated upon a plain, with a sandy and porooa 
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soD, as is the case with the sewered cities of Europe and those 
generally of Ainerica. For these cities drainage is equally as 
important as sewerage, but they are distinct, and have far dif- 
ferent objects in view. The lowering of the water-level and 
the drying of the soil by drainage, has lessened the death- 
rate of English cities, independent of the water-closet system, 
to say nothing of the new supplies of unpolluted and pure 
water.* 

Is it the duty of the Sanitary Commission to recommend 
the water-closet system of removal for Atlanta ? 

In the discussion of the proposition, let it be admitted, for 
argument sake (aU things being agreeable) the water-closet 
system is the best and most perfect yet employed for the re- 
moval of excrementitious matters. If, therefore, it be the best, 
under what conditions is it made so ? If the system is sub- 
mitted to an analysis, it will be found that it consists of five, 
and occasionally of six, distinct elementary parts, which will 
be enumerated as follows : 

Ist. A system of well arranged and well constructed sewers, 

2d. An ample water supply to keep the sewers constantly 
dean. 

dd. An outfall for sewage at a *' considerable diutance from 
the town." 

4th. The discharge of sewage *' into the sea, or into a large 
and rapid river" (said sewage to be thus carried) many mile» 
below the exit of the sewers. 

* Altention i6 called to Ibe following language of the Board of Health 
of Massachasfttts: **Uzidonbtedly bad ventilation, bad domestic arrange- 
ments, defective plumbing, and polluted drinking water fi-om intermittent 
supplies, have given rise to a considerable amount of disease, and this has 
generally appeared about three years after the completion of works of 
water supply and drainage, because it requires about that time, under bad 
management, for filth to accumulate aud for the poison in the air and 
water to become sufficiently concentrated to cause illness. Hence has 
arisen the extraordinary statement that water supplies and complete sew- 
erage lower death-rates for three years, and then increase them/' 

If under favorable conditions, this state of things occur, it would be 
well to inquire how long would it take to render our city permanently 
unhealthy, where none of the natural conditions exist to make the sewer- 
eirage system successful ? Commercial damage most surely fellows upon 
the appearance of epidemic visitations in our cities. Epidemics arc wel 1 
said to be ** Nature's protest against the violation of sanitary laws." 
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6th. The discharge of sewage into a river, which must bo 
forty times larger in volume than that of the sewage. 

6th. The necessity (as admitted on ajl sides, so far as At- 
lanta is concerned) of sewage farm-irrigation, or some precip- 
itating process, to supplement the system, being a forced con- 
dition under the difl&culties of the water-carriage plan of 
removal. 

A further analysis of these conditions shows that they must 
be divided into two divisions: 

Ist. Those that are artificial. 

2d. Those that are natural. 

That is to say, some of these conditions are under the con- 
irol of man, and hence artificial; and that others are not under 
his control, but subject to natural laws, and are therefore nai- 
uraL 

The correctness of this division will be seen by referring to 
the cohditions. Three of these conditions are controlled by 
human intelligence, to- wit: the construction of sewers; the 
erection of water-works, and the precipitating processes or 
farm-sewage-irrigation. 

The other three conditions are not under the control of 
man. He cannot create the sea, or the large, rapid river, and 
haTe the sewage poured into them at a considerable distance 
from the city. It is also true that the natural conditions are 
of equal importance to the artificial in the perfect working of 
the system — perhaps more so. If nature denies these condi- 
tions to our locality, no artificial means can supply the want, 
and our people — however much they may desire the water- 
closet system — must bow to the inflexible law imposed. 

Are these conditions — every one of them — necessary for the 
successful working of the water-closet system ? 

The International Medical Congress, which assembled at 
Philadelphia 187G (numbering among its members n^any of 
the most experienced sanitarians of Europe and America } in- 
Teetigated the subject, and in the Section on Hygiene the fol- 
lowing conclusions were offered and adopted : 

1. Every plan for the laying out or oxteusion of a city or town, sbonld 
hsve, as ao indiKpensable part of it. a corresponding and coexteoKive plan 
lor the continuance or nubstitution of tt.c natural drainage of the locality, 
mad tor the proper construction of a system of sewers (^for surface drain- 
age) 
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2. Tbu ignrHtinn in regard to tlie rvmovul oC wiLsle miil im)>uritieH from 
towns U net UB lo tLe maiutijuaace of sf w«r« (fgr reliiae tlraiuuge), Lul u to 
whutfacr tbey should be depeudeil npou alone, or tboiild be bUiijiIemeutiFd, 
more or less brgely. by other nteana (it cou«er»oney. 

3. BTery sewer (for redue mntiprn) not KQppliud with a niiAtneut 
flov of water to secoie the tiDUaportHtioa of its conlvnU iH u iiniiano«, 
ioteiUiUyuig Ibe evils it oaght to remore. VenliLttion of sewers will mit- 
ig»(«^ but Lot etttirel; correct aucb ewU. 

4. Condillons nvrncTsyr fdk *axit*jit aEcoerrs urr affunled hy Ihtdii- 
clititgi ofaricagt at a cosiioexiBix niBT^KcB/ruin u toon, into the hsi, ok 
iHTo i LAROB ifto uiPH) BiYKB, lehost lealtr, al Ifaal for many niilu bctow 
Iht n't (^ (lit scaeTB, is not vard Jot drink-imj, 

All aacitariana are Eigrced npon tliese points. Tbe Maasa- 
ubaBetts Board of Health sa_vs: 

■■In Berlin, a Bcienttfii: eomtaisNiou viu appolutuil in 1SG2, and mado 
Dxhanativa experimentu, continaod throngh many jearit. Tbpy proved by 
st'ientitic analysis, and by induction, what bud long before be;ii leorucil 
in England by pwcticui experience: 

1. That with cewipoolii and privies, the soil ii:ii] well wiit«r becoma _ 
doDgeronaly poUnled. 

i. That sewera need not pollate the soil. 

!!. That Btrtmius become ho foul when UKed ub rtcoplucles 
Uiat maaanres mnal be taken for tbeir pnrj&t.'nliou. " 

Tbe Biveia Foliation Bill o|]M7iiiEngIaud) "providni that no llf 
nr Bolid sewage be passed jnio lakes, vnnalK. atreaina, or lirera, unt«a« It 
JlTKi p'irifitd bji Iht bat prariiwiW* anii aviiilnlik mtana. 

Dr. John SimoD, Chief Offiuer of the Privy CouQoil, ape 
itlg of the supposed adrantages of the water-closet syst 
says: 

■■Tbisendrantngei, however, may ftiil (o be reoliKed if the syBtco/ 
ailopted without due circumspeclioo: nni] tlio coNmnoxH which ovgltl 
be kept iu view iu order to nroid any sach hiilare are apparently U 
three: 

■-IsL That the otosels will -anlvtrially rtetlvtan ttnfa'diHti sujjlcfel 
wiSv properly anpplied to them. 

'•2d. Ttiat the comparativaly Jargt volmnt of*fwnff<\rhioh the ayit 
jirodaoes can fee in all rattds 8a1iifae.ltiribi ditpnsed of; and 

3d. That on all premises which the system brings into 
with the oominon sewers, the canstmctiou and keeping of the closets « 
other drainage relalioua aili ht aiOijed lo sk-iOetl dirtclion ami ainlriA." 

The State Board of Health of Maasachii setts, among othei 
uakea tbe following recommeudatioue: 

"That no city or town abolt be alloweil lo dinebajne sewage into u 
water-oonrse or poud aiihoiil jirsl purl/jfiag il." ' ' ani 
jnlended disc'haige of sewage" mnst "Ih> shown lo be nt such a poinld 
points Ibat uo nuisance will nriHC from it." 
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**Tliat no sewage of any kind, whether purified or not, be allowed to 
enter any pond or stream used for domestic purposes." 

"That steps should be taken, by special legislation, based upon in- 
Testigations and recommendations of experts, to meet cases of serious 
annoyance arising from defective arrangements for the disposal of sewage.'* 

Prof. Corfield, of England, remarks: " Small rivers may be, and often 
are, converted injo open sewers, from the discharge of sewage and other 
refuse matter into them." 

It is a sanitary law, sustained by the highest authorities, 
that the stream or streams into which sewage is to be dis- 
charged, must be — to be entirely safe — forty times greater in 
Tolume than the sewage. The International Congress says, as 
seen, that sewage must be discharged into a river, and more- 
over that the river must be large; and not only large^ but its 
current mud he rapid, 

WATEK SUPPLY. 

From a consideration of the conditions necessary for the 
CHiccessful operation of the water-closet system of removal, it 
will be observed that Atlanta is not favorably located for water 
carriage. It is believed that the water supply is insufficient to 
serve every other purpose and to keep the sewers contstantly 
clean. If Atlanta should be thoroughly sewered, over one 
hundred miles of sewers must be constructed. Dr. Bell, one 
of the most accomplished sanitarians of this country, and edi- 
tor of the "Sanitarian,'' in a letter to the writer, says: 

*^Know^g the amount of pipe supphing water with which your sew- 
age etarts on its course is essential to an aj>proximate sufHcieucy of the 
body of water into which it — the sewage — empties. The smallest ac- 
cepted estimate by authorities into running water is 1 to 20, it hid hcltf^r 
he not less than 1 /o 40." 

That is to say, the volume of the stream into which sewage 
must be discharged must be forty times greater than the sew- 
age. Now, Dr. Corfield states that the liquid filth alone of a 
town is equal to the water supply, to say nothing of the excre- 
mental matters. It will be seen, therefore, that until it is 
demonstrated that the five runlets — all rising within the city 
limits, and flowing not more than a mile and a half from their 
sonreeB (any one of which can be stepped across), and the 
proposed outfalls of the sewers, into which the sewage must 
be poured — are forty times greater in volume than the water 
sapplj, the water-closet system caanot receive the indorsement 
of the Sanitary Commission. 
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An opposite opinion is entertained, (while ignoring^ the toI* 
nme of water contained in each rivulet) based upon the estimate 
that thirty-five gallons of water for each person is sufficient for 
all purposes, and to flush the sewers. If this were trae, it does 
not dispose of the main question at. issue, viz : The size of the 
rivulets. This estimate is, however, low, and i^ made upon 
the basis of an intervxiltent water service. Our system is a 
contttwit service, and the stream cannot afford sufficient water 
under this service for our population. Upon this point Pro- 
fessor Corfield remarks ; " It is one professed object of the im- 
provements to substitute cheap water-closets in place of com- 
mon privies, and to make the system of constant supply avail- 
able for the immediate removal of the refuse; nothing, how- 
ever, can be more obvious than that, without the adoption of 
some very adequate means of prevention, the immense con- 
sumption of water in situations where waste is productive of no 
inconvenience to the consumer, would not only greatly exceed 
the capabilities of any water- works establishment, but would 
also ultimately, and that inevitably, occasion the entire aban- 
donment in this (London) as in several other considerable 
towns, of the beneficial system of constant service." 

The consumption of water is much greater in American' 
than in European towns. The daily quantity used in New 
York is (according to the Sanitarian) three hundred gallons 
per- capita.* Quite three-fourths of the water to l#e used in 



*In the Covstifnlion, ot tbiH city, the following appeared: 
*• The city of New York has nearly outgrown itb water supply. When, 
her great aqueduct was constructt d over one-third of a century ago, it 
was estimated that forty gallons a day for each inhabitant would be a lit>> 
era! allowance. This estimate has not been .sustained by experience. 
The ratio has gone on increasing until it is tow ninety -liv^ gallons daily 
for each inhabitant "New York is, howfc%er, the best watered city in the 
world. Chicago's ratio is eighty gallors per head: St. Louis' ratio is fiixtr 
gallons; Philadelphia's tiJty-six gallons; Cincinnati's fit'ty-ttree; Balti- 
more's forty; Milwaukee's twenty -five. On the other side of the ocean^ 
Dublin's is sixty gallons: Paiis thirty-eight; London sixty-three; Liver- 
pool thirty ; and Sheffield twenty gallons. 

"The daily capacity of the water works of Atinuta is 2.000,000 gal- 
lons, or 57^ gallons per day to each inhabitant, counting our population 
at 35,000. This would not be more than we would actually need, if onr 
people entirely relied upon the city's supply of water. As the case is, we 
consume 780,000 gallons a day, or about twenty-two and a thiid gallons. 
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Atlanta will be employed in sprinkling the streets, which be- 
ing evaporated will not enter the sewers. As the water works 
are extended, this demand upon the water-supply will call for 
a consumption, under our service, of more than the capacity 
of the furnishing stream. In addition to this, a large quantity 
of water will be used in irrigating vegetable and flower gar- 
dens, lawns, by fountains, etc.; and the water, in many in- 
stances, will be poured upon the soil and absorbed by it. 

POLLUTION OF STREAMS A NUI8.VNCE. 

On the other hand, if the water-supply was sufficient, which 
has been shown, on the scale contemplated, is not the case, the 
construction of sewers for the removal of excremental refuse 
would result in serious damage to the health of our people; 
for it is quite evident that the excreta poured into the runlets 
from a population of 40,000 persons would convert them into 
open sewers. The water in these runlets fall far short of being 
twenty times great^er in volume than the water-supply, when 
forty times the volume is demanded for perfect safety, or 
rather a " laj*ge rapid river." 

The advocates of water-closets for Atlanta seem to give 
but little thought to the possibilities of its future growth. As 
the city enlarges the water-pipes and sewers will be extended. 
The population may increase so largely as to require addi- 
tional water-works. Miles of sewers will become necessary, if 
necessary at all Manufacturing establishments in the near 
future will spring up, increasing the amount of liquid refuse 

for each inhabitant We have nothing to fear from that source, there- 
fore, for at least several years to come, although onr present ratio of oon- 
BQmption exceeds that of Manchester and several other large Euro- 
pean cities. We are, in fact, very liberal consumers pf water, when the 
limited territory covered by the water pipes is considered; and perhaps in 
the future the subject of water wastage will become a practical question 
with US." 

Chicago has an immense water supply. Boston obtains its water- 
supply from two sources— one at Brookline, with a capacity of 120,000,000 
gallons; the other at Brighton, five times as large —at a cost of $20,000,000. 
Philadelphia gets a doily water-supply of 150.000,000 gallons. The reser- 
voir at Richmond has a capacity of 40,000,000 gallons. 

It wiU be observed that the consumption of water already in Atlanta, 
is excessive, especially in view of the fact that no system of sewers, and 
but few water-closets, exist to be kept clean, which would require a much 
larger quantity. 
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added to that of the increased solid refuse. A large |>ortioii 
of the surface refuse, as well as that from manufacturiDg es- 
tablishments must, in the nature of things, be carried into the 
runlets. Thus, while these runlets will remain as small as 
ever, the surface washiugs and other refuse will annually in- 
crease in quantity. If the sewerage system shall, pari fHii^su, 
increase with the growth of the city, having, say 100,000 in- 
habitants, what will be the condition of these runlets into 
which all the filth from all these sewers shall be poured ? 

To show the prospective condition of these runlets under 
these circumstances attention is called to the poisoning of 
water and water courses by sewage. When water is contam- 
inated with sewage, it is difficult of purification. An eminent 
English authority asserts " that streams become purified by a 
flow of twelve miles, if not more than one-twentieth part of 
their volume has been made to consist of sewage." Dr. Frank- 
land states that no river in the "United Kingdom is long 
enough to purify itself of sewage." The Massachusetts Board 

of Health says: 

'* Mach has been said as to the complete self-purification of rivers ^ the 
rivalets of Atlanta woald be far more difficult of self-puritication) by a 
flow of a few dozen miles. Ao such power exists. The solid pails are de- 
posited, and what remains looks cl^^ar and bright, especially when largely 
diluted. Chemical changes take place too— sometimes decomposition, 
sometimes putrefaction, sometimes simple elective combinations. If 
sewage contains the '* germs" of disease, whatever they may be, no 
agency at present known, excci)t a sufficiently high temperature, will ef* 
fectually destroy them." The Rivers Pollution Commission of 1875, says: 
**Slow soakage through a few feet of gravel destroys more organic matter 
than does a flow of many miles in the Thames. " 

In 1860, the Sewage Town's Commission in the second re- 
port says: 

•* That the pollution of the streams had become an evil of national ur- 
gency, requiring the earliest and most serious attention, with a view to the 
application of remedial measures.' It further says: "The (rivers) Irwell, 
the Irk and the Mtdlock, at Manchester, hiwe long been notorious for 
oflfensiveness, boih to sense of sight and smell. * * The bright stream 
above Middleton, is made black and repulsive, immediately below the 
town. * * The bright water of the Bradshaw brook and reservoir soon 
become the color of ink. * * 'the discharge from some of the large 
towns (on the rock) must, in summer time, become a very dangerous nui- 
sance. * * The water of the Mersey has become a black offensive 
liquid. * * At the time of our visit a black, thick, noisome scum cov- 
ered the surface of the river and canal, and bubbles of gas constantly burst 
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up from below, iilthough the weather was verj' cold. In summer this 
scum on the surface is said to be much extended, and at times of such 
consistency that birds walk over it. The stench is described as scarcely 
endurable.'* 

It is also stated: *• Down to the year 1874, the sewage of the English 
town of Coventry— population 40,000 -was cast into the river Sherboume 
in an nndefecated state. It rendered the stream black and diMgusting. 
and a terrible nuisance to the neighborhood as well as a great danger of 
health." 

The editor of the London " Lance^" of the year 187G, 

remarks : 

"The condition of our rivers (nol rxtdcfs?) and streams, so rapiuly 
passing from bad to worse, has long been recognized. * * • We have 
before us as we write, the 15 folios in which the results of these elaborate 
inquiries (by the Rivers Pollution Commission) are presented. . * * * 
The two final reports contain the mature recomendations of the Commis- 
sion founded on the results of ten years of patient study." 

An American sanitarian, Dr. Hays, of Philadelphia, com- 
menting on the above, remarks: 

"The subject of rivers pollution is exciting great attention in Great 
Britain, and is one of great importance in this country, where we are pre- 
mitting this nuisance to be established, and which if not timely arresteti 
will be sustained by so many pecuniary interests, that however prejudicial 
to health, it will be difficult to abate as is found to be the case in Great 
Britain." 

In England, Dr. Corfield says, by the common law, "it is a nuisance 
to pollute the air we breathe, or the water which flows in any siream, lor 
we have a public right to the first being kept in a state of purity, and to 
the latter when flowing into private land the riparian owner has a right 
that it shall be kept free from admixture of noxious matter, and the public 
have a right in all flowing water that it be kept pure; and it is a nuisance 
for any one to do any act which lessons the enjoyment of any matter or 
thing in which there can be any property." " And it is by the authority 
of the common law that injunctions have been obtained against local san- 
itary authorities in various parts of the country, restraining them from 
pouring into rivers the sulliage ot the towns and cities over whose health 
they are the appointed guardians. These bodies, in attempting to remove 
the nuisance at their own door, have committed the most wide-spread in- 
jury, polluting one of the main requisites of health and bringing discredit 
on all sanitary operations." " Sanitary authorities being armed with 
great powers to prevent injury to. health are not permitted themselves to 
do anything which would amount to a nuisance, or cause the sewage to fow 
into any stream or river, if injury to health is likely to arise." 

Also, he remarks: " There are two kinds of evils that arise from foul- 
ing rivers, two especially, but there are plenty of others in addition. The 
first is, that these rivers, evon when they are large ones, get, to a certain 
extent, blocked up by the .sediment that is deposited from the sewers; 
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this iR the case, even, with the Thames. In the year 18C7, it was pointed 
out that there was going on a formation of extensive shoals in the river 
Thames. These deposits were very extensive. Near the southern ontfUlB, 
for instance, a depth of fully seven feet of deposit was found, and, in 
fact, it was going on to such an extent that it threatened to interfere seri- 
ousiv with the naWgation. Now, in small rivers, this is, of coarse, a 
very serious matter." ''The danger, of course, increases the smaller the 
bulk of the river is in comparison with that of the sewage. SmalJ rivers 
may be, and often are, converted into open sewers, from the discharge of 
sewage and othar refuse matters into them.*' Again he remarks: ** Where 
sewage is turned into the sea (provided the outfall is at sufficient distance 
from the town, and that currents do not set toward the latter) no nuisance 
is likely to be experienced, but when, as in many cases the sewage is dis- 
charged close to the town or over the beach in fi'ont of houses, the nuis- 
ance becomes considerable and the damage great. Where, on the other 
hand, sewage is discharged into rivers, even with due provision to prevent 
backing up in the mains, banks of sewage form, blocking up the channels, 
which, when left high and dry, give out pestilent emanations. ' 

The editor of the London "Lancet," 1870, referring to a laree meet- 
ing upon the pollution of streams says: "An influential meeting was 
held, the Duke of Buccleuch in the chair, to consider a report read by 
Mr. Macintosh, on the pollution of the Scotch rivers. Sir Bobert Chris- 
tison, in moving the adoption of the report, said that his connection with 
movements of a similar kind dated from 1830; he thought that with re- 
gard to the three great necessaries of life, food, drink and air, no one 
ought to be entitled to pollute any of these. It was evident, moreover, 
from the recent action of government in sending out commissions, that, 
T^ooner or later an end would be jjut to the systemic pollution of our 
rivers. " 

In the report of the Board of Health, of Boston, 1874, the following 
statement is made: **Four sewers pour their horrible fllth into the old 
lioxbury canal, at Albany street, and wait for the tide to take what it is 
willing Uy carry away." •*The contents of these sewers are too vile and 
loathsome to look upon, and their odors must nauseate and poison thous> 
ands every year. This whole system ot sewerage is clearly wrong. Our 
beautiful city is almost encircled b}^ the mouths of sewers discharging 
their contents into shoal water, or upon flats, the sewer gases rendering 
the atmosphere, for some distance about the wharves, absolutely dangerous 
to breathe." 

In the report ot 1875 the Board says: 

One of the most important things to be attended to in the construc- 
tion of sewers, is to so arrange them that they shall not, under any circum- 
stances, discharge their contents in the immediate vicinity of dwellings, 
nor on marshes where, until covered by a returning tide, the decomposing 
deposits shall lie, exposed to the action of the sun's rays, and thus dis- 
seminate their foul odors over which ever portion of the city the prevail- 
ing wind may happen, for the time being, to favor. 
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'♦At Rio Janeiro," remarks Mr. Adam Scott, "the sewage in former 
timcb v.'as emptied into the sea, and seventy years ago that place was used 
as a sanatorium for the United States, but in oouseqnence of this practice 
fever became so prevalent that ships refused to touch there if they could 
help it, and ten or twelve years ago the Bio Janeiro Improvement Com- 
pany effected a deodorizing of all the houses, at a cost of £6 10s per 
annum for each house. This reduced the yellow fever, and since then 
they had adopted water-carriage sewers, but unfortunately these emptied 
into the harbor, and the result was something exceedingly disgusting, and 
the effect on health very bad. In Naples the sewage was discharged some 
distance from the town, and the same result took place. There wus a 
beautiful extent of sea-shore, which had become quite a scene of death; no 
one could reside there, and many noble villas were falling into utter ruin. 
Again, at Marseilles, for hundreds of years they had discharged the sew- 
age into the sea, and the epidemics there were well known ; in fact, it had 
passed into a proverb in France that pilots could go into the harbor in 
the thickest fog, being guided by the smell alone." 

DANGER TO LIFE FliOM POLLUTION OF STKEAMS. 

The (lauger to life where sewage is allowed to be discLarged 
Id to small streams or other localities where it cannot be speed- 
ily removed, is acknowledged by all sanitary authorities. It 
may not be amiss to give a few instances of visitations of epi- 
demic diseases, brought into existence or given fearful inten- 
sity by exposure of persons and communities to sewage being 
deposited at outfalls of sewers. Epidemic cholera occurred at 
Southampton, England, under the following circumstances: 

** Just before the outbreak, the pumping oi sewage had been discon- 
tinued while the sewers were being cleansed. The pumping was resumed 
just before the outbreak, and several tons of offensive Huid were daily 
poured down an open conduit into the outlet sewer. The odor was over- 
powering, and several cases of diarrhuia and cholera occurred near the 
pumping station, for which no other cause could be discovered than the 
effluvia from the sewage. The conduit was covered, and in six days the 
worst was over. Dr. Purkes expressed his belief that the outbreak was 
mainly caused by the focal effluvia." 

Dr. Erskine. in his report of the cholera epidemic of 1873, at Nash- 
ville, f^ys: 

"Nashville, a beautiful and attractive city, is possessed of filthy and 
repulsive suburbs. The small streets and lanes that surround the base of 
Cupital Hill are occupied exclusively by the lower classes. * • • 
Gutteis and sewers upon either side empty into the branches, which afford 
the only efficient drainage of the city." Dr. Bowling, in an account of 
this epidemic, writes: "Nashville has the best natural drainage of any 
town on the continent Every drop of water that falls upon College Hill 
jdud*: its way either to Brown's creek on the south or to Wilson's spring 
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branch on the north, etc." The Board of Health, in commenting oa 
this, says: ** This description is most admirable. • • • The drainage 
js simply into the valley of each nataral drain. The necessities of man 
have obstrncted this natural drainage; the streams are no longer solid cur- 
rents to the river, and man has not rendered an equivalent for what he 
has destroyed." Dr. Bowling, referring to this drainage, remarks: **0a 
each side of the creek, and between the fills (each serving as a dam to keep 
back from the river the accumulating filth above), exists a common de- 
posit of every imaginable abomination, which lies rotting, seething, and 
weltering in the unobstructed summer's sun." Amidst all this the cholera 
revole<l As never before in Nashville. 

A word of comment may be necessary hero. Let the com- 
parison be made between Nashville and Atlanta. The nataral 
drainage of Atlanta is not inferior to that of Nashville, bat 
added to the natural drainage the latter city has a river at its 
side. Nashville is a sewered city. The sewers discharge their 
contents, with the surface accumulations, into the creek and 
branches, and stagnation occurs before the sewage can reach the 
river — hence, the unhealthfulness of that city, and its prone- 
ness to devastating epidemics. Atlanta is not as favorably 
situated for sewerage. The five runlets, all of which have 
their sources within the city limits, are many miles remote 
from any large stream. If Nashville suffers from epidemic 
diseases by reason of the pouring of its sewage into branches, 
with an abundant water-supply and a large river at its feet, 
what is to exempt Atlanta from their ravages, pouring its 
sewage into small rivulets, but having neither the water-sup- 
ply or the close lying river ? 

In Augusta, of our own State, a fearful epidemic of yellow 
fever occurred during the summer of 1839, the spread and • 
malignancy of which was due, upon the authority of Prof. 
Ford, to accumulation of filth deposited in the Savannah river 
near the city. 

The instance of Gastonbery, England, may be given: This 
town has a reasonable water-supply, the sewage was discharged 
into an immense cesspool about half a mile from the town from 
which the foul emanations were blown back upon the people 
by the prevailing winds. The population was 3,500. Typhoid 
and scarlet fevers prevailed fearfully — kept up if not origin- 
ated by this cause. 

The recent appalling epidemic of yellow fever in Savannah 
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furnishes additional evidence of the danger to life caused by 
emanation from sewage. 

The following appeared in the "Constitution," of this city: 
*' Savannah is located favorably for drainage and sewerage. It has an 
inexaustible water-snpply and while on a tidal stream is sufficiently near 
the sea to effectnally dispose of its sewage. One hundred thousand dol- 
lars has probably been expended in the construction of her sewers. The 
outlet of her sewers is just beyond the city limits at the margin of an old 
rice plantation. The old rice field susceptible of tidal oveiflow, skiits 
the eastern portion of the city. From the outlet to the river, a distance 
of half a mile, a canal is made an open sewer to convey the sewage to the 
wtream. At the terminus of the canal a trap or gate has been placed, 
which, upon the rising of the tide closes, preventing 1he oveiflow of the 
old rice plantation. It has been found that sewage discharged into a tidal 
river is carried up as weU as down, and deposited in such quantities as to 
seriously interfere with navigation, as well as the health of a city so 
located. This was the case at London until the metropolitan sytem was 
adopted, at a cost of $20,000,000, by which the sewage is conveyed four- 
teen miles below and discharged into the Thames upon a falling tide. In 
order to avoid one evil, and to save money, the sanitary authorities of 
Savannah have adopted a greater. Indeed the perfection of the sewerage 
system of that city will involve a larger expenditure of money than the 
building of the sewers. Thus it is plainly seen that our beautiful sea- 
port has, under^ unwise sanitary management, become the victim of the 
most destructive epidemic known in its history. The old rice field liea 
broadside to the city. When the tide rises the trap causes an overflow 
of sewage and its deposition, which is left by the receding tide upon the 
opening of the river trap. In this portion of the .city the fever com- 
menced with deadly energy, and thence spread ovar the wealthier por- 
tions. The condition of our sister city was as that of a magazine of gun- 
powder awaiting the spark." 

During the yellow fever epidemic the " Savannah News '* 

published the following: 

•*The opinion of such a medical expert as Dr. O. A "White upon any 
subject connected with hygiene should carry weight and be authoritative^ 
We accordingly called upon the Doctor yesterday, who kindly gave us a 
half hour of his valuable time. 

The Doctor, alluding to the sanitary condition of Savannah, said that 
he found the city proper remarkably clean, nothing apparently presenting 
itself to account for the toxic poison by which the city was enveloped. 
That the source of this poison was not found in the Springfield planta- 
tioo, on the western part of the city, but that from an examination of 
Bilbo's canal, (canal referred to above) he was satisfied that that was the 
reservoir of the poison which had devasted our city. It was in a very foul 
eondition — the numerous bars formed by the action of the tide and water 
created so many reservoirs as it were for the poison; the extreme hot 
weather experienced in July and August had acted as a generator; and th» 

winds had scattered the poison to every part of the city. 
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Dr. White has given to the Mayor the result of his observations as to 
t he conditiou of Bilbo's canal as the poison reservoir, and it is to bt 
hoped that, guided by the dreadful experience of the present, those wlio 
may live to see the end of the scourge will take efficient measorea to ut- 
sure a prevention of the return of the scourge. Surely hundreds of thou- 
sands of dollars would be well spent if the spending would proYenta 
recurrence of such scenes, such distress and such total annihilation of all 
the material interests of Savannah as we are now passing through. ** 

Thus the question of health lies at the basis of oommercial 
prosperity. Without this basis no city can prosper. Will it 
pay, commercially, to convert our salubrious city — so noted 
now in this particular — into one which shall become equally 
noted for its insalubrity and unhealthfulness ? 

The losses sustained by a city from epidemics may be illus- 
trated by the late yellow fever epidemic at Savannah. In the 
Second Annual Report of the Georgia State Board of Health, 
Dr. Ely McClellan places the estimated loss to that city from all 
causes, at $5,862,357. 

PROPOSITIONS ESTABLISHED. 

It may therefore be assumed that the following propofidtions 
have been established. 

1. That for sanitary purposes, the water-supply of Atlanta 
is inadequate. 

2. If the water-supply was sufficient, there are no natural 
receptacles of deposit into which this refuse should be re- 
ceived and safely conveyed away. 

3. That the rivulets into which the large quantity of refuse 
matters would be discharged would become polluted to such 
an extent as to be converted into open sewers. 

That the second and third propositions are correct is con- 
ceded by every member of the Commission. Therefore, in the 
judgment of the Commission, (including the City Engineer) 
the pollution of these rivulets would, under the water-carriage 
system, be so great as to demand some means of purifying 
them, after the sewage had reach the outfalls of the various 
eewers. 

CORROBORATING TESTIMONY. 

The writer, in this connection, takes great pleasure in giv- 
ing the opinions of gentlemen of many of our American cities — 
who have made sanitary science a study — upon the above prop- 
ositions as applied to the city of Atlanta. 
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Dr. W. D. Bliss, of WafihlDgton city, writing nnder direction of the 
Board of Health, says: "I belieTe the water-carriage system to be, as a 
mle, pemicions and productive ef typhoid and scarlet fevers, diphtheria 
and other prominent zymotic diseases." **The application of the water- 
carriage system to the sanitary interests of Atlanta, based npon your state- 
ment of its geographical position, topography and water-snpply, compels 
me to state that, in my opinion, it would be quite impossible to construct 
an efficient system of underground sewerage, the debouch, or outfall of 
which is necessarily in small streams, or rivulets, adjacent to your city." 

The Health Officer of Detroit, Michigan, remarks: "Owing to scarcity 
of water-supply, and smallness of streams to carry off sewage, Atlanta is 
not fiiTorably located for underground sewerage, but must depend princi- 
pally upon a good system of surface drainage, and that night-soil must- 
be removed by some air-tight process, like the Odorless Evac. Apparatus.'* 

The President of the Board of Health of Boston, (indorsed by the 
entire Board, as well as by that eminent sanitarian. Dr. W. L. Richard- 
son,) writ^: *' 1. The water-carriage system in your city would be entirely 
wrong; 2. The removal of excreta, under the process of Bradley, of PhiK 
adelphia, would give much better sanitary results. " 

Dr. H. Jones, Secretary of the Board of Health of Memphis, Tenn. , 
says: *'I do not think your city adapted to the water-carriage system. 
The small streams would soon be polluted, and might become fruitful 
sooroes of disease!" 

Dr. J. Q. Cabell, Presidenl Board of Health, Richmond, Virginia, 
** Thinks sewers, for the purpose of conveying away night-soil, would not 
be desirable for Atlanta, and the smallness of the streams into which the 
impurities would be emptied, present iuHuperable objections to the con- 
tents of closets being allowed to flow into them." 

The Health Officer, Newark, N. J., writes: "We should judge At- 
lanta is not adapted to a regular system of sewerage, but that a system of 
oess-pools, under proper regulations, would involve far less expenditure, 
and be better in a sanitary point of view." 

STLLOOISTIG ARGUMENT AGAINST WATER-CLOSETS FOR ATLANTA. 

f 

Haying given the foregoing facts and extracts, a syllogistic 
argument will be given — and one most inexorable in its logi- 
cal exactions. 

Proposition : Is the water-closet system adapted to the san- 
itary security of Atlanta? Is it practicable? Is it possible of 
saccess in a sanitary point of view ? 

The water-closet system of removal, for its perfect success 
requires — as already shown — five distinct elementary condi- 
tions, not one of which must be absent. To enumerate: 

Ist. The system must have: 

a. Well constructed sewers. 

b. Ample water supply. 
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c. The discharge of sewage "at a considerable distance 
from a town," where it can be properly disposed of. 

d. The discharge of sewage must " be into the aea; or into 
a large, rapid river." 

e. The discharge of sewage must be into a stream or streams 
of forty times greater volume than the sewage or water supply. 

2d. It is evident: 

a. The sewers are wanting. 

L The water supply is wanting. 

c. The sewage cannot be discharged " at a considerable dis- 
tance from the city" where it can be properly disposed of. 

d. The sewage cannot be discharged into the sea or a large, 
rapid river. 

6. The runlets into which the sewage must be discharged 
are not, combined, of forty times greater volume than the 
sewage or the water suppl}'. And, 

3d. Since a whole must consist of all its parts, and as the 
proposed water-closet system of Atlanta is wanting in all the 
conditions; 

Therefore the system is not adapted to the sanitary security 
of our city; is not j)racticable; and is impossible of success in 
a sanitary point of view. 

Now, it is possible, at great expense, to construct sewers; 
to procure an ample water supply from other sources than the 
one now being used; yet other conditions (not to include sew- 
age farm-irrigation, which will be shown to be impracticable) 
are forever impossible to be obtained. We can never discharge 
(he sewage of Atlanta at a considerable distance from the city into 
the sea or a large, rapid river , nor into a stream or streams of 
forty times the volume of the sewage or the tvaler supply. It will 
be seen that the absence of any one of these conditions is fatal 
to the proposed water-closet system: 

If Atlanta is minus the sewers, it is impossible; 

If Atlanta is minus the water supply, it is impossible. 

And so with all the others. Atlanta must have the whole, 
consisting of all its parts, to make the system possible of sanitary 
success. 

SANITARY OBJECTIONS TO SEWERS. 

That water*carriage, as a sanitary measure, is not the best 
system for Atlanta has been, by the foregoing remarks, demon- 
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fitrated. The objections to water-carriage removal are mauy 
and serious; and many sanitarians object to the system even 
when all the conditions for its successful working are favor- 
able. 

Water-closets', as a part of the system, are objected to by 
many. They have been abandoned in many English towns. 

Dr. Buchanan says: 

*' I can testify that iu St Giles's (London) pariKh, at the time I was 
myself striving to remove its nuisaDces, not one of the water-closets of 
tenemented and common lodging booses was in a state fit to be nsed by 
luy first-class of objectors (to oartb-closets) and probably there were not 
30 jier cent, of such closets which were not several times a year positive 
and dangerons nni5;ance8, iheir structural parts broken or rotting, or their 
supply of water absent or their pans filled with filth through the outlets 
being choked." 

He calls the water-closet a " delicate machine," requiring 
careful handling. 

In speaking of the earth -system he says: 

*' Indeed, it turns out al last that those who admit the excellence of 
llie earth system in principle, but denying its applicability to towns gen- 
t^rally, have in their minds the notion, that as a town must needs have 
sewers for other pori^oses than excrement removal, the sewers may as well 
carry off ex rement also, and that at all events change involves expense. 
H jw far this may be depends, of course, on the degree to which the place 
can satisfactorily (in the largest meaning of the word) dispose of its ex- 
cxement in a liquid form, and whether it can do so more economically and 
more safely than by disposing of a solid. Evidently many large toicns—uf* 
cxuDiNO MANY THAT ABE SEWERED— are iwt yet ussured thai loat&r-carr'm^^ is 
the hesi wiy of removimj their ejecrcment.*' He further remarks: " Itis im- 
possible to ignore the fact that many large English towns do not regaid 
xhe water-closet system as suitable to all their particular wants, nor irriga- 
tion as being a remedy certainly suitable to their particular sewerage dilll- 
c allies. I refer, of course, to towns which ALTHoroH possessed or a sys- 
tem or SEWEns, nevertheless retain their excrement in middens or cess- 
pools, delfbei-ntely avoidimj icater-chseta as jiot aifordinij them the certainty of 
iulcafUage whicfi they need to have before they enter vpon ijrpenslve new con- 
^lrj.cil(»i8,** 

• Water-closets are here declared to be expensive — expen- 

eive in contrast to other systems — so expensive as to be " de- 
liberately avoided." The Massachusetts Board of Health says: 
•'That water-closets," etc., are *Uoo costly to admit of universal aj:/pli- 
eailon.** •* The water-closet is used by thousands who know little or noth- 
ing of its mechanism and who necessarily consider it as an automatic 
arrangement, needing little or no attention, and who therefore bestow 
none upon it But, as it is no more perfect in its way than all other works 
of human hands, it has many faults and weak points." 
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Dr. John Simon says: **It has alwajK to be remembered that the 
working of an ordinary water-cloRet is easily deranged, and that water- 
closets when out of order, and especially if in the interior of boiues are 
apt to become very dangerous nuisances. The ordinary water-closets it 
therefore a thoroughly inelujihle fi/mi of prinj for those who are anlikely to 
take proper cate of it, or are from poverty unable to give it such occa- 
sional repairs as it may require. " 

He also remarks: '*It cannot be denied that ill-advised and ill-man- 
aged water-closets and their accompaniments have caused (and particu- 
larly among the better-oflF classes of society) fillh-dlsmses to a very larg^ 
extent." 

In these remarks the poor and rich are said to be sharers 
in the evils flowing from the water-closet system. 

As a concomitant part of the water-closet are the waste- 
pipes, etc., in houses. The Massachusetts Board of Health 
says: 

** The demand for modern conveniences has introduced waste-pipea 
all over our houses. Their orifices &re found in the bed rooms and on 
every floor, from attic to cellar. With perfection in planning, workman- 
ship, and management, such things may possibly be made safe. But we 
cannot expect perfection in either of these departments. The nearest ap- 
proach to it ought to be looked for among the houses of the wealthy 
wnose means can command the services of good architects and good 
workmen, and who are not {^tinted as to the cost of such appliances a& 
conduce to safety in drainage. But it is precisely in the most costly 
houses that the water-pipes are found most widely scattered. The 
chances of imperfect work are too great to justify the practice of putting 
wash-basins or water-closets in sleeping rooms, under any circumstances, 
or even in dressing-rooms, closets or passages leading directly from sleep- 
ing-rooms, unless these conveniences are supplied with the most ample 
and thorough ventilation, put together in the most careful manner and 
most scrupulously taken care of. Euglit^h authorities say that water-closets- 
should be built over one another in a tower i)rojecting from the house." 

The Board of Health of Cincinnati, 1873, reports us fol- 
lows: 

"The sanitary advautajje of properly sewering (draining) a city, in 
order to carry off the surface drainage, cannot be over-estimated. At the 
same time the system of sewerage adopted in this city and elsewhere is 
open to criticism, and is apt to give rise to annoyance in the future. The 
injurious effects arising fi*om sewers f »r the purpose of draining off night- 
soil, deserves more than a passing notice. The connection pipes leading 
from private residences to sewers, are often imperfectly constructed, and 
the result is that the sewer gases enter the houses of our citizens, much to 
the detriment of their health." * * * "It can be safely asserted that, 
if our citizens are to l>e obliged to tap the sewers for the purpose of night- 
soil drainngc, a greatly increased mortality fiom zymotic disease's will re- 
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snlt therefrom. It would highly become your honorable body (the Cily 
Cooncil ) to inquire into our public sewers. By so doing, violent epidemic^» 
of zymotic diseases must be prevented." 

It will be remembered that Cincinnati is located on the 
banks of a large navigable river, has magnificent watcr-workf^, 
and that the nataral drainage is excellent. Under these cir- 
camstances it would seem to be most favorably located for the 
water-closet system, and yet the Board of Health, headed b\' 
that distinguished physician, Dr. Thomas M. Minor, objects to 
the employment of sewers, for night-soil drainage, upon sani- 
tary grounds alone. 

Dr. C. C. Cox, President Board of Health of the District 
of Columbia, in his report of 1874, writes: 

The removal of human excreta, has been one of the vexed problcras^ 
of centuries. Shall it be carried away through sewers ? Is it practicable 
perfectly to avoid the reflux of sewer gases into human dwellings, by the 
best known construction of those conduits ? And, if practicable, is it not 
of paramount consideration to utilize the excremental material in such 
maimer as to improve agriculture, and thus contribute to the substantiul 
wealth of the nation ? 

These questions have been exhaustively discussed. In some cities of 
Barope only the surface drainage, waste-water and slops, are allowed to 
enter public sewers. While trusting that such a reform may seon become 
oniTersal, we must treat the whole subject from the existing stand-point. 
Hopeful as we may be of the period, in the near future, when not a drop 
of urine or particle of excremental matter shall enter the common sewer, 
but when all the excreta shall be utilized, we are convinced that epoch 
has not been reached. We must see, now, that this necessary evil be 
placed under the best possible condition for the conservation of health. 
Until water closets shall be abolished, as they must be in the progress of 
time, we must endeavor to render them, as far as possible, void of cfTense 
and detriment 

Another sanitary authority says: '* The legitimate use of public sewers 
is to conduct the surface drainage, and it is becoming a well settled con- 
Tiction in the minds of sanitarians that nothing else should be allowed to 
enter or pass through them. Experience has demonstrated the impossi- 
bility of constructing traps capable of preventing, under certain circum- 
stanoee, the driving of sewer gases through the drains and pipes into 
hooses and chambers. To remedy this and the horrible stenches that 
continually creep through the sewer-eyes and man-holes, along the line of 
streets and alleys, air shafts and gas consuming chimneys have been con- 
structed, but, it is believed, without satisfiEictory results." 

Dr. Lecardre, Vice-President of the Council of Public Hy- 
giene and Salubrity of the Arrondissement of Havre, says: 

BiTers and canals existing in great cities ought not, under any cir- 
5 
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cnmstADceK, to serve as drains for sewage; they ought Aolely to be takes 
tedvantage of in this respect ak Affording facilities for transporting it ti 
districts where it may be used for fertilizing purposes. The state of thi 
Thames, poisoned by the sewage of London, should not be forgotten. 
It IS contrary to all the laws of health to suffer a river or canal to becomi 
polluted, and to all the laws of good economy to lose, thus ^rataitooalT. 
a product so rich and precious. The tubular system of sewerage, althoogfa 
it has been applied to several parts of England, has not yet been soft- 
ciently studied, and it is so expensive that few cities in France coald sap- 
port the cost 

SEWER GASES. 

The danger of sewer gases upon the health of a popalation 
-where the water-closet system is adopted is well known and 
well established. It will therefore be only^ necessary to call 
attention to the fact, and give a few instances as illustrative of 
the danger of these gases to life. 

Prof. H. R. Noel, M.D., of Baltimore, in a paper read before 

the Public Health Association, says. 

The action of sewer gas upon the constitution is difficult of solutien. 
The malignant influence stamps its mark upon all classes. In on« 
family, consisting of eleven members, a disease of an endemic character 
broke out, and three of them had scarlet fever and Ave diphtheria. * * * 
lu some of the patients the two diseases were blended. In atiother fiunily 
a mother iind daughter were stricken down with typho-malarial fever. In 
each of these the cause was the same ''—sewer gas. ** Our ordinary vital 
statistics give only deaths. No mention is made of confirmed inyalids 
and of those who suffer from the effects of causes of this kind. 

Other instances could be given, but it is not deemed neces- 
sary. It is here proper to add that, qs Dr. Corfield remarks: 

**It is perfectly certain that a certain amount of sewer air, as it is 
<'alled, is contained in all sewers, and is given out from sewers, and is 
given out from sewage, whether there Is much atignation or noL" 

From this it will be seen that the most perfectly constmcted 
sewers are not free from sewer gas. Should sewers be con- 
structed in Atlanta, cesspools of greater or smaller extent will 
be formed at their outlets. These outlets being, say one hun- 
dred feet below the water-closets, the sewers will act as chim- 
neys for the gases, which will ascend them by being lighter 
than the atmosphere. By this means houses having water- 
closet connections will be liable to be* poisoned by sewer gas. 
This will be the case particularly during periods of hot, dry 
weather in mid-summer- the very season when fevers most 
prevail in our climate.. 
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The town of Croydon has been referred to as a noteworthy 

illustration of the benefits of the water-closet system. The 

** British Medical Journal," May 20, 1876, gives the following: 

The Epidemic op Tythoid at Croydon, England.— Dr. Bachanan's 
rei)ort on the late epidemic at Croydon, appears almost simultaneously 
with the subsidence of the disease; having been at first epidemic, then en- 
demic, typhoid fever has at last disappeared, after fifteen months sojourn 
in the district. There have been in all about 1,200 cases of fever in 942 
bouses. The disease was due to ''the escape of infected air from the 
sewers and its inhalation by peraons susceptible to the disease." 

He makes, among others, the following recommendations: 

The direct communication of houses with sewers must be interrupted, 
and an efficient independent system of ventilation applied to every house 
drain. 

Means of flushing must be provided, such as shall not endanger water 
aervices. 

There must be a separation of all water pipes from immediate connec- 
tion with sewers. 

From the above recommendations, the water-closet, while 
a " delicate machine," and costly (too costly for universal use) 
as weU as " delicate," gives to sewers the materials from which 
are generated the poisonous gases. Houses using water from 
water-works must necessarily connect, by pipes, with the sew- 
ers, and thus an avenue is opened by which sewer gases may 
not only enter the houses, but poison the water used.'*' 

As stated, our water service is "constant." Now, Dr. 

Simon on this subject remarks : 

"Again, a different sort of danger, and one which seems capable of 
wide operation, has been seen to arise where water-closets receive their 
ilashaig service from the mains of a so-called "constant" supply; for 
frup^tlies called constant must not only sometimes intermit for purposes of 
seeeiisary repair, but also in some cases are habitually cut ofif during the 
hours of night; and the danger is that, during times of intermission, if 

* The City Engineer, in his annual report decides that sewer gas, 
under good sanitary engineering, cannot escape into houses. He also re- 
marks: "In a former report the immediate decrease of the death-rate has 
been mathematically shown after the introduction of sewers in Croydon, 
£ngUnd, as an example." Now, he should have added that the sewerage of 
that eity superseded the " Midden " system— a system allowing unlimited 
poisoning of the water. Also that this improvement in the health of 
Croydon was due as largely to the water-works which were erected at the 
same time. In Dr. Buchanan's report, it is medically, if not " mathemat- 
ically," demonstrated that the death-rate for 1875 of that city, from sewer 
gas contamination, was nothing of which to boast. 
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there bo no service-boxes or cibterns between the privy taps and the nixs^ 
privy effluvia, and even in some rascR tltiid filtb, will be (so to rpttk) 
biicked from closets-paus into whter-]apefl. This danger, u-bich bitlieito 
bas been little known to the public, but which it is important to haTeveQ 
understood, is illustrated by two remarkable reports, respectively by Dr. 
Bloxall and Dr. Buchanan, on outbreaks of enteric (ty|.)hoid) ferer thu 
occasioned.** **Dr. Buchanan's report illustrates the filtb-cansation of 
enteric fever clandestinely et!( cted under ciicumstances where, pr'mn fant^ 
any filth disease would have seemed impossible." 

Ce)MPLAINTS OP OPEN SERVER NTISXNCE. 

Atlanta is not, to any great extent, a sewered, or a water- 
closet town, and the rivulets within its limits are already 
poisoned by the sewage poured into them from the water- 
closets in the central portion of the city. The so-called sewers 
(drains) pour out their impurities within a short distance of 
many of the dwellings of our people. By this means, these 
rivulets are already converted into open sewers. It is but * 
small matter at present, and yet the mutterings of discontent 
are annually on the increase. It is but the first prattle of 
rain-drops before the storm. It will be well to remember the 
histoi-y of the Thames (a large, navigable river) being con- 
verted into an open sewer, under similar circumstances. It 
offers Atlanta an illustration and a lesson. Under the system 
of discharging the sewage immediately in the Thames, that 
river, says a recent writer, " was rapidly becoming a gigantic- 
sewer, and three warnings, in the shape of cholera epidemics,. 
1832, 1849 and 1854, combined with the i>owerful incentive to- 
action in the matter produced by the effluvium of the Thames- 
npon the legislators in the House of Parliament led to the 
inauguration of the metropolitan main drainage system, in 
1859." After a labor of sixteen years, and an expenditure of 
$20,000,000, this undertaking has been accomplished, and the 
sewage of London is discharged fourteen miles below into the 
river at high- water, in order that the tide may carry it out to- 
sea." Atlanta has no seo, or river, available for a similar pur- 
pose. 

Those of our fellow-citizens residing on the rivulet into 
which the water-closets of the Opera House, the National Ho- 
tel, the Kimball House, and other public institutions empty,. 
(Loyd street sewer) complain bitterly of the nuisance, and 
insist (and correctly so, if the nuisance is not abated) that 
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tbifi rivulet shall be sewered beyond the citj limits. Cases of 
typhoid fever resulting in death, have occurred as a result of 
the nnsewered portion of this rivulet. Property has depre- 
•ciated in value fifty per cent, it is said« and homes have been 
abandoned in consequence of the fearful character of the 
coisance.'*' 

Should Atlanta be completely sewered, and its immense 
•amount of sewage discharged into the livulets, just beyond 
Ihe city limits, what would be the consequences? The dis- 
*charged sewage would be constituted into open, elongated 
-cess-pools, annually increasing by being incorporated with the 
mad and vegetation along their sides, for miles — a seething 
mass of corruption. These rivulets, flowing from the city at 
all the cardinal points of the compass, thus converted into 
open sewers, would poison the atmosphere of the city at all 
times and all seasons. No wind, from whatever quarter it 

* Since this report was written, the Committee on Sewers and Drains, 
•of the General Council of 1S7(>, in ite annual report, makes the following 
-statement: **The sewer on Loyil street is the main sewer of Atlanta. It 
•dimiDs nearly one-half (?) of the city. The amount that passes through it is 
-enough to poison the whole southern portion of the city, and cause its 
entire depopulation, unless the pipe U extended to the city limits. The 
.committee urgently recommend the incoming council to extend and com- 
plete the sewer." The extension called for is necessary: 1. Because, nn- 
•der any system, the bqnid filth— as shown further on in this report— will 
reqnire this '*pipe extension;*' and 2 Because, if the water-closet system 
is not entirely abolished, the ravine referred to will become an open sewer 
in a populous portion of the city, and result in a fearful nuisance. It re- 
«qoirei^ no argument to show that if, at this time, when only a fraction of 
this refuse is poured into this rivulet, it is enough *' to poison the whole 
sonthem portion of the city, and cause its entire depopulation," that, 
even shonld '* the pipe " be extended to the city limits, the nuisance, and 
•danger to lite, will still exist and be in full operation, aggravated by the 
increased amount of filth which will inevitably be discharged at its outlet. 
If the commlttee,.in the one case, be justified in using strong language, 
-thiB latter condition of things will surely call for stronger language stilL 
A '*pip6 extension," or any other *' sewer extension," if allowed to carry 
exeretal matters, will pour out filth *' enough to poison the whole " por- 
tion of the city near such outlets and cause their '* entire depopulation" 
in proeess of time. Extensions note, signify simply a change of the 
place of deposit, without the possibility of escaping the pollution of the 
rivulets, or of abating the nuisance at the termini of the sewers. In fact, 
ihe nuisance will be intensified pari pfissu, with the increase in the ac* 
enmulation of filth at the outlets. 
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should blow, but would, along with it be borne these pestilent 
emanations. 

The poor living on these rivulets and the people jnst withia 
the city limits would suffer most, and epidemics from this 
cause, no less than from the poisoned air in the center of the 
city, would, under such circumstances, find numerous foci from 
which to spread. These rivulets so polluted would become 
nuisances of such magnitude as to compel property holders 
residing near them to appeal to the law for their abatement 
And in the end our city would suffer loss by expensive litiga- 
tions. A distinguished English writer, editor of the '^ British 
Medical Gazette,'* sums up the argument by putting the ques- 
tion, which, under a system of water-carriage would be as 
applicable to Atlanta, thus: 

** Whether the present nystem of removing excremeutal matters from 
onr honses by the agency of water has not created more waste, and greater 
siinitary danger, and more expensive litigation than any other system 
which the ingennity of man could have devised? Not forgetting that the 
water which is thus wastefally and irreparably fonled, amounts to from 20 
to 30 gallons per head, of the population daily, and has been brought at 
great cost from the purest sources, and perhaps filtered in the most care- 
ful manner. What other nation would have been guilty of such folly r" 

A question as pertinent to Atlanta as it is to the people of 
English towns. 

COST OF SEWERS. 

The Commission has received no positive data as to the cost 
of sewering the city. Earthen pipes are recommended by the 
City Engineer. Some Engineers in this country advocate the 
employment of these pipes for sewers, upon the ground that 
they rid themselves of their contents better, and with a smaller 
quantity of water than large sewers. There can be no sani- 
tary objection urged against these pipes when over six inches 
in diameter. The City Engineer proposes to use two feet 
pipe for mains. All house connections and laterals must be 
smaller. Dr. Buchanan in a recent report, gives some strong 
reasons against the use of small pipes. He says: 

*' If a six-inch sewer be not running well and a pail of water be thrown 
into it, the water will occupy sixteen times the space relatively to the 
sewer diameter that it would occupy in a two-foot sewer; the displace- 
ment of air in the smaller sewers will be relatively sixteen times as great, 
and will be greatly more sudden. Henoe the air in a small sewer will be 
under far greater pressure than the air of a large sewer." 
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It is usually by pressure in sewers that sewer gas is forced 
into houses. With an increase of pressure the danger of 
escape of sewer gas into houses also increases, a fact made 
evident by the epidemic of typhoid fever at Croydon, under 
such circumstances. 

Small 12 to 25 inch pipes for mains, the City Engineer esti- 
mates, will cost $8,000 per mile. Should the city be com- 
pletely sewered at half this estimate, it would require the 
expenditure of $540,000.* Dr. Rauschenberg estimates the 
cost at $190,000. This much can be said : any system of sew- 
erage is expensive. More than this, when constructed, there 
must be constant repairs going on. The city of Boston has 
expended immense sums of money in sewers which are now 
to be reconstructed. Cities not exceeding Atlanta in popula- 
tion largely, and not covering a greater area of territory, have 
expended hundreds of thousands of dollars, and still ask for 
" extensions." 

In commenting upon the cost of the (London) Metropoli- 
tan Drainage system. Dr. Hays, of Philadelphia, says: 

** We would suggest to the conservators of the health of this city, the 
solution at the question. If it cost $20,000,000 and sixteen years labor 
to abate the nuisance caused by the Thames being converted into an open 
sewer, what will it cost to abate a like nuisance when the Schuylkill 

*The Committee on '* sewers and drains," in their annual (1876) re- 
port says: " The committee are fully convinced that the plan of sewerage 
commenced by them, and advocated and practically demonstrated by H. 
T. McDaniel, City Enp^neer, is a perfect success, and should be pressed at 
an early day to a full and complete system of sewerage and drainage for 
Atlanta.'* 

This refers to the pipes spoken of above. The committee in their 
report confound '* sewerage and drainage." The "pipes " lecommended 
are impervious, and are not capable of becoming drains in strict leohnicd 1 
language. If they are intended to carry off surface waters they muj^t 
fail, and in fact the City Engineer does not recommend them for thio 
porpoee, but makes provision for '* storm overflows, ' by surface druinagf'. 

These jpipes, as will be shown, can serve a good purpose in carrying 
away the soiled waters of the central and other portions of the city. They 
flhoold be used for no other purpose. Not that they are wholly unsuited 
for sewers, but if ** pressed at an early day to a full and complete system of 
sewerage and drainage for Atlanta " will cost enormously and, if possible 
of accomplishment, prove the very worst venture ever undertaken for the 
sanitaiy improvement of our city, as a system. The water-closet system, 
here implied, cannot be a '•success'' under this or any other plan '. f 
sewerage. 
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rivor shAll be converted into an open sewer by the oompletion of the works 
now in progress on its borders." 

The above question as a sanitary proposition, is sabmit- 

ted to those of our fellow-citizens who demand the construction 

of sewers, as well as to the city authorities, for consideration. 

PRECIPITATING PROCESSES. 

The Commission is, as stated, united in opinion on the 
question of the pollution of the rivulets, and the necessity of 
resorting to some plan or plans by which said pollution may 
be averted. The whole question, by this unanimity of opinion, 
is resolved into the following proposition : Whether, in a sani- 
tary point of view, primarily, and, in an economical point of 
view, secondarily, it is better to prevent the excreta entering 
sewers, and to utilize it, or allow this matter to pass through 
the sewers, and to utilize it at the outfalls of the various sew- 
ers? In either case, unless the irrigation system be adopted, 
transportation by wagons will be demanded. The City Engi- 
neer, in a communication to the Commission, advocates the 
cpllection of sewage into tanks, the precipitation of the same, 
and the conversion of this refuse into a commercial fertilizer."^ 
In the first place, sewage caught at the outfull of sewers is of 
very little \alue. Pi of. Corfield, in his lectures on this subject, 

eays : 

**If you take sewage at a penny a ton"— the estimated value — "as 
containing on an average about four grains of ammonia in 100 gaUons, as 
iL does, or between five and six in 100,000 parts, then you may consider 
that sewage is worth one farthing per ton for every grain of ammonia per 
^illon it contains." 

Referring to various precipitation processes, he says: 

"The punfication was attempted by various chemical processes, and 
it is still attempted to precipitate the valuable ingredients dissolved in the 
sewage, as well as the suspended matters. Now, there are plenty of ways 
in which you can clarify foul water, but you see at once that it is not easy 
to precipitate those particular matters that are in solution in sewage; be- 
cause you see, in the first place, that the most important constituent— or 
at any rate one of the most important constituents, the most important 
from its quantity, at any rate — is the ammonia. You know perfectly well 
that you cannot precipitate salts of ammoria on a large scale at all from a 

'The City Engineer has abandoned this scheme (see his annual report 
of 1876) mainly because it fails commercially to give pecuniary returns. 
He now advocates sewage farm-irrigation, which he must, to be consistent, 
abandon on the same ground, as it will be shown that sewage-irrigation 
farming cannot, on a large scale —the scale required —be made profitable. 
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".tiluie solution, and yon will see, therefore, at once, that all attempts to 
precipitate the valuable matter of bewuge are likely to fail, even from that 
crbUde alone. Then, in the next place, you have organic matter in solu- 
tion. Now, we do not know of any substtince at present which can be 
used on a large scale, at any rate, that can be relied upon to precipitate 
organic matters in solution; especially organic matters in the state in 
vhich they are in sewage, viz: in a state of very solid decomposition; and 
these are the substances matter which are most dtngorous and which have 
to be separated, so that you may be prepared to find that most of the pre- 
cipitating processes have iiuled." 

Beferring to the ''lime process (the one recommended by 
the City Engineer), he makes this emphatic statement: 

**A foult of the lime process is that the precipitated matter remaining 
is alkaline, so that much of the ammonia it contains is given off, and the 
next thing is that it iK nearly worthless. The Rivers' CommisAioners pro- 
nounced it *a conspicuous failure,* whether as regards the manufacture 
of valuable manure or the purification of the offensive liquid. " 

Many other plans are mentioned by Prof. CorfieKl, all of 
which are condemned. He concludes the v^hole matter thus: 

''All the attempts to prepare a solid manu:e out of it (sewage), whether 
hj merely straining off the suspended matters or precipitating these, to- 
gether with certain of the dissolved matters, by means of some other sub- 
stances, and then letting the so far purified water into a stream, have only 
to be mentioned to be condemned as inefficient for the purpose, from both 
the economical and sanitary points of view. By them the valuable mate- 
rials are not and cannot be utilized (the suspended matters in themselves 
being of ver}' little value, and the matters which can be precipitated from 
solution being small in amount), w*hile in several of these processes, either 
v^uable materials contained in the substances added are in part lost, or 
worthless materials added in such quantity that the manure, such as it is, 
ii of very little value; and, on tha other hand, the water that it is allowed 
to run into contains by far the greater part of the soluble matters of the 
sewage, and is certainly not freed from the dangerous polluting properties 
that the sewage originally possessed. " 

If, however, the purification of sewage water could be sue- 
<^e68fnlly accomplished, would it- be suitable for Atlanta, finan- 
cially ? First, there is the cost of the sewers; secondly, in all 
the towns where these processes have been attempted, they 
have been abandoned as commercial enterprises — the so-caUed 
fertilizers proving worthless, and not paying for the cost of 
preparing them; thirdly, the plan would require the constmo- 
tion of not less than five tanks, with all the costly machinery, 
4;hemicals, etc, necessary for the perfect working of the pro*, 
cesfi. Then, men skilled in managing the process^ with labor-' 
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ers, horses and carts, must be emplo} ed and when all this i» 
done, the product will be valueless. It will be seen, therefore, 
that the plan is both inexpedient and expensive.'*' 

SEWAGE IRRIGATION. 

Dr. Rauschenberg, of this Commission, seeing, doubtless, 
that the lime precipitating process would result in failure, 
and, at the same time, recognizing the fact (which he admits) 
that some disposition of the sewage at the outfalls of the 
sewers must be made, advocates the sewage irrigation system. 

HISTORY OF SEWAGE IRRIGATION. 

In discussing the proposition of sewage-irrigation for At- 
lanta, it will be proper, first to briefly refer to the history of 
this scheme for the utilization of sewage. As this has already 
been done by a distinguished sanitary writer of England, whose 
acquaintance with the subject was extensive and information 
accurate, his language will be used. He says: 

*' The history of this attractive, but groundless theory of the agricul- 
tural value of sewage is worth recording." • • • *» fhe theory origin- 
ated w^ith Mr. Smith, of Deauston." • • * »» Hig pursuits as an expe- 
rimental farmer and c:>tton spinner not proving successful, perhaps from 
his extraordinary taste for experiments, he became a Commissioner under 
the first Board of Health;" • • * "and in that capacity he visited 
Edinburg in 1844. There he saw, in active operation, the sewage mead- 
0W8 which had been established many years, and which yielded, as they 
still do, enormous crops of rank gras«, available only for dairy purposes. 
lit immediately occurred to Mr. Smith's ingenious mind, that the sewage 
of all the towns of England, especially of those which were sewered uoder 
the control of the Board of Health, and which were fast getting into diffi- 
culties from legal prosecutions for fouling the neighboring water-courses, 
might be utilized for agricultural purposes. He thereupon proposed to 
irrigate grass laud on the water-meadow system, and when this could 
not be done, to carry it by means of ptpes to the convenient parts of the 
farm, and distribute it under a pressure of 150 feet by means of hose and 
jet This capital idea was at once adopted by Mr. Edwin Ghadwick, who- 
carried the theory still further, declaring that liquid manure was at all 
times preferable to solid manure, and that it was suitable for all crops and 
lor all soils. His theory with detailed instructions for the arrangement of 
pipes, etc., was circulated extensively, with all the authority apd influ- 
ence of the Board of Health; and it was one of the instructions of the 
Board that every system of sewers should be brought to one outfall, with 
the view of applying the sewage to agricultural purposes. Such an au- 
thoritative announcement, that town sewage contained an abundance of 

* No member of the Commission advocates - but, on the contrary, all 
reject — the feasibility of employing any precipitating process for the util- 
ization of sewage. 
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rich mannrial elements, and conld be profitably used in ngiicnltur^, com- 
manded as well it might, a good deal of attention; and men of fortuiit^ of 
an enterprising tnrn, with a taste for agricultnre, accepted the tempting 
theory — that liquid mannre was superior to, and conld supercede all 
solid manures; and a number of farms in England and Wales were under- 
laid with pipes, and provided with steam engines and pumps and hose, 
at vast expense. In Scotland too. very perfect examples were provided, 
one by Mr. Telfer, another by Mr. Kennedy, which, for a few years was 
continually cited as instances of the success of liquid manure provided by 
jeijand hoM with steam power. Both of these gentlemen grew extraordinary 
and repeated crops of Italian rye and grass, which were the subjects of 
sensational speeches at fvirmers' meetiugn, by Mr. Mechi and others. Mr. 
Mechi himself piped his farm, provided it with a steam engine, and an- 
nounced his intention of feeding his live stock — cattle, sheep and pigs — 
under cover, upon boards without straw, of reducing his straw to chaff 
for the consumption of his beasts, and using all the manure thus made 
in a liquid form. Tiptree, in fact, was to dispense with solid manure and 
top-dressing for all its crops, and was to rely for fertility on the supply of 
the jet and hose. The hose and jet farm of Mr. Neilson, a Liverpool 
merchant, was likewise a constant subject of eulogy by the Board of 
Health; and Mr. Littledale, another Liverpool merchant, fitted up a dairy 
farm on the same plan. In Norfolk, Mr. Chamberlaine, a wealthy retired 
tradesman from Norwich, purchased an estate and laid it out at extraor- 
dinary expense, uuder Mr. Mechi*s adWce, with steam power and pipes; 
and there were other establishments which it is not worth while to name, 
none of them being supplied with town sewage, but all, with one excep- 
tion, working after the plan recommended by the Board of Health, 
namely, by steam power and not by gravitation, and all attempting to 
cnltivata all crops with liquid manure. The exception was the Hev. Mr. 
Huxtable, who once made as much sensation as Mr. Mechi by undertak- 
ing to teach plain farmers their business, and all the mysteries of agricul- 
tural chemistry. Mr. Huxtable employed gravitation to distribute liquid 
mannre; but it may safely be asserted that not one of these liquid manure 
farmers paid a rent Mr. Neilson became a drainage inspector, and gave 
np farming; Mr. Telfer failed; Mr. Kennedy, after sinking an enormous 
gam on Myremill, disappeared from the sensational world of agriculture; 
Mr. Huxtfable, most extraordinary of all, not only found out, but ac- 
knowledged his mistake, and gave up the liquid system, and his idea of 
dispensing with solid manure, and limited his operations to a few acres 
of home farm. Mr. Chamberlaine's attempt at model farming proved dis- 
astroos, and eventually the pipes were taken up and sold' for old iron. 
Mr. Littledale confined his operations to growing rye-grass for his fancy 
dairy, but grew corn with solid manure and top dressing of guano, and 
never pretended to make a profit. As for Mr. Mechi, at some mysterious 
date, he took to the ways of the Norfolk, and other retrograde farmers, 
whom had been denounced, and used his stock to tread his straw into 
mamirtt. He grew his mangold s with liberal loads of solid long-straw 
mannre and dry superphospate, and had his wheat to follow, bis eoitJy 
liquid manure apparatus being used as a gigantic watering-pot" 
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*' After tweuty years agitation in this manner, with all the influence 
of the Board of Health, and the apparently tempting results of Edinburg, 
there were bat six places in England, in 1864, where town sewage was at- 
tempted to bo utilized by irrigation, and these were, Bugby, Croydon, 
Carlisle, Alnwick, Malvern, Travistock and Watford. The farm at Bugby 
was laid out iu the most approved fashion, and was managed by a very en- 
thusiastic gentleman, Mr. Campbell, who had studied the operations at 
Ediuburg, but, after three years of unsuccessful experience, he abandoned 
it, and said, in a letter to the Times, of the 18th of November, 1864, that 
he had used the sewage of Bugby ever since the formation of the works, 
^oth upon his own land and upon that of others, to the extent of 190 
acres, but he was sorry to say that, in a pecuniary point of view, it had been 
altogether unremuuerative. After this, it was tiiken in hand by Mr. Con- 
-grevo and Mr. Walker, two other enthusiastic gentlemen, but they, also, 
abandoned it, and now, it is in possession of the local authorities, who 
work it for sanitary purposes. At Corydon, the pressure of legal preceed- 
ings for nuisance created by the discharge of sewage into the' river Wandle, 
forced the local authorities, through the suggestive teachings of the Board 
of Health, to adopt the irrigation system, and, nntil recently, the farm 
has been rented by Mr. Marriage, but, for some reason or another, he has 
abandoned it; and, although attempts are being made to form a joint- 
stock company to work it, the prospects are not hopeful. Almost every- 
where, in fact, the system has failed, in both an agricultural and commer- 
cial point of view, and hence there are very subdued and modified opin- 
ions of the value of sewage farming, by those who were once its most 
•earnest advocates." 

SEWAGE IRRIGATION NOT ADAPTED TO ARABLE LAND. 

The lands adjacent to Atlanta are arable. Bemembering 

this fact, an objection to sewage irrigation meets its advocates 

at the outset. Only upon " barren " land has it proven of 

ikny value, commercially or agriculturally. A few reasons why 

curable land is not adapted to the system will be given. The 

English authority above quoted, says: 

*<The great difflonlty, is the utilization of it at all times, in all sea- 
«ons, and with every description of soil. Water alone, under some cir- 
cumstances, as in the dry, warm climates of Egypt,* China, Persia, Pied- 
mont, Lombardy and elsewhere, has been snccessfully used for irrigation 
purposes for ages, and has given fertility to districts that would otherwise 
have been barren. Even in this climate, the judicious use of water at 

* Under the more civilized government of the Khedive, within the last 
•decade, English capitalists have erected large steam pumping engines 
«pon the banks of the Nile for irrigating the adjoining lands. These en- 
terprises have failed to be remunerative, and the steam-pumps are idle, 
and advertise themselves to tourists as gigantic failures. The old method 
is still employed by the natives with that success which has, for ages, 
•characterized their inexpensive method of water-irrigation. 



THE SANITARY COMMISSION. 77 

the right time has been found profitable; for, as Bacon says, ' it makctb 
an excellent improvement for both com and grass, profiting them mncb ; 
bnt it mnst be nsed in proper times and with proper soils. The same is 
the case with sewage, which, nndonbtedly, has a somewhat higher manu- 
rial value than water. * I would give,' says Mr. Lawes, * two pence a ton 
for the sewage of London, delivered in such quantities and at such times 
as I required, but would not give a half-penny a ton for it, if I were 
obliged to take it all the year round, and have to pay the expense of sub- 
piping and carriage through the farm, and we doubt if we would take it 
at any price, if we were bound to use it and deliver the water from it in 
such condition as to be admissible, without offense, into the neighboring 
streams. These facts are the great difficulties of the question; for there 
is no description oi soil aud no variety of crops that will receive sewage 
profitably at all times. In the frost of winter, and during the heavy rains 
of spring and autumn, the land is impenetrable to sewage, and it flows 
away, unchanged, to the nearest water-courses. During the maturity and 
ripening of crop, also, the use of sewage is always inadmissible. Accord- 
ing to Mr. Lawes, the application of sewage, all the year round, as it 
should be applied to meet the sanitary demands of the case, is wholly un- 
soited to arable land; but, if a person can apply it to-day, and not to- 
morrow, just as he pleases, he may use it for all crops. Professor Way 
holds to the same opinion, for he says, * if the farmer is bound to take 
large quantities of sewage at all times, he would soon decline to take it 
at alL' Evidence to the like effect has been given by Mr. Congreve, who 
managed one of the sewage farms at Bugby, and who found, after elevea 
years Experience, that the thing was often unmanageable. * If I had a 
fikrm,' he says, 'in the neighborhood of London, I would take sewage, if 
I were at liberty to have it when it suited my purpose, and I would apply 
it orer a very limited area, at a certain time of the year; but if I were 
compelled to take it at all times, I should reftise it altogether.* Mr. 
Meohi, the champion of sewage irrigation, is evidently of the same opin- 
ion, for he says he would rather not be regulated as to the time of apply- 
ing it, but would use it when he wanted it This is the way in which it 
is dealt with at Worthing, at Birmingham, at Edinburg, at Carlisle, and 
some other places where the parties know what they are about; and this 
was so strongly impressed on the parliamentary committee of 1862, that 
they say in their report on the subject, * that it is desirable that those 
using sewage shonld have fidl control over it, so that they may apply it 
wfaen« and in what quantities they may require;' and they quote the evi- 
denoe of Mr. Lawes, Mr. Way, Mi. Tregelles, Mr. S. Christy Miller, Mr. 
MoOann and Mr. Miles, in proof of it In point of fact, almost every 
witness who appeared before the two committees spoke of the great diffi-^ 
calty of managing a sewage fiarm so as to get rid of the sewage at all 
times.** 

*' We have the valuable testimony of Dr. Voelcker, who is one of the 
highest authorities on this subject, and who says that nowhere have ex- 
periments on agiioultural subjects been more extensively tried than in 
England; and seeing the great success of irrigation with liquid manore in 
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FlanderH, where the soil is almost barren, men have thought that the sys- 
tem onght to be equally successful m this country.*' Now, "according 
to Dr. Voulcker, when the soil itself contains the elements of fertility, 
sewage has no more value than so much water, and will not remanerate 
the farmer for the expense of its application. In the case of soils natur- 
ally poor and barren, the conditions, he says, are altogether different, for 
then a copious application of town sewage will produce abundant crops of 
grass, where nothing else will grow of any agricultural value. In com- 
menting on these remarks of Dr. Voelcker, the editor of the "Agricnltaral 
Gazette" (Mr. Morton, who is now one of the Rivers' Pollution Oommis- 
sioners), said ' that the lecture of Dr. Voelcker, reported in the Gazette, 
has probably done more than anything hitherto made public to determine 
the vexed question of the true value of town sewage, and to dissipate 
many flattering illusions entertained upon the subject; for he appears 
clearly to show that town seicage is of little value as an application to akablk 
land or for horticultural purposes.' " 

s/nitary objections to the system. 
Dr. Letbeby, one of tbe most learned of Englisb cbemists 
and sanitarians, made tbe subject of sewage-irrigation a spe- 
cial study, and visited personally every irrigation farm in Eng- 
land and Scotland. Tbe "Medical Press and Circular," in 
compiling tbe facts, after careful study of bis notes, says: 

There are three classes of effects which render sewage-irrigation more 
or less dangerous to the public. In the first place, the emanations are 
offensive and are productive of pythogenio (zymotic) diseases. In the 
second place, the percolation of sewage into subsoil water, and thence 
the third place, the distribution of undefecated sewage charged with the 
into springs and wells, is not unlikely to be a source of danger; and in 
ova of intestinal and other entozoa, is certain to produce disease in man 
and animals. As regards the first point, namely, the offensive and mor- 
bific character of sewage emanations, especially in those cases where the 
nndefaecated sewage is distributed in large quantities upon the land, there 
is abundant evidence. At the Graigintinny Meadows, near Edinburgh, 
the stink is hardly endurable. To use the words of Dr. Lightfoot, who was 
stationed at the neighboring cavalry barracks in 1868, *' Those fields are 
certainly a source of nuisance to those living in barracks, from the offen- 
sive emanations given off from the open ditches conveying the sewage, 
and also from injudicious flushing of the fields, for the stench in the bar- 
racks is sometimes sickening." At Norwood and at Beddington the Croy- 
don sewage-farms are the subject of constant complaint, and the neigh- 
boring houses and property are greatly damaged in value on account of it. 

Many otber farms are noticed with similar results. 

Dr. Gopeland, in his remarks on the paper of Mr. Cook on the "Treat- 
ment of Sewage with Lime," stated that in his opinion the effects of sewer 
gases were never so bad as when sewage was spread out upon land. '* The 
instances which have already presented themselves of the malarious effects 



.THE SANITARY COMMISSION. 70 

of sewer gases are 8nffioi«^nt to create alarm, aud to show that under some 
circumstances the proximity of a sewage-farm is not altogether devoid of 
danger."* Another instance of the dangerous effect of this sewage-irriga- 
tion occurred at Shaftesbury*. The town had recently been drained by a 
person of no practical knowledge, who carried the sewage into the ditches 
and ponds of the neighboring fields. In less than a year one-eighth of 
the population was attacked with typhoid fever, and the results were so 
serious that Dr. Letheby was requested by the lotol authorities to inquire 
into the matter; and he reports that of 3,500 persons who formed the pop- 
ulation of the place, 448 were attacked with the fever. 

Many other instances could be given. Very recently, in the spring 
of 1872, an outbreak of scarlet fever at Haileyburg College, near Hertford, 
was traced by the medical attendant. Or. Elin, to the offensive emanations 
from a garden and field saturated with sewage. But why multiply exam- 
ples of this kind, when, to use the words of Dra. Buchanan and Kadcliife, 
iu their report on the systems in use in various towns for dealing with 
excrement, vThe propagation of certain epidemic diseases, especially 
cholera, typhoid fever, and diarrhcea among communities, as the result of 
excremental pollution of air and water, is one of the best established facts 
of sanitary science. The chief object, indeed, of sanitary practice during 
the last fifty years has been to prevent the infection of the air with excre- 
zuental efiluvia; and the most notable fact in the present century has been 
the recognition by Dr. Murchinson of the true cause of typhoid fever in 
the poison contained in sewage emanations." Sewage contains myriads 
of ova of intestinal entozoa. "If," says Dr. Coffbld, "without due con- 
sideration you adopt any one of the gigantic schemes of sewage-irrigation 
now in vog^e, yon will scatter these eggs far and wide; you will spread 
them over thousands of acres of laniL" These ova are taken into the flesh 
of animals through the stomach, and when eaten by human beings pro- 
<2uce the tape-worm. 

In reference to these irrigation farms, the editor of the 
^*^ Medical Gazette," says: 

'* We have drowned the materials intended for the food of the plant 
in water that ought to flow unpolluted into the river, and then we wonder 
that the filthy mixture defies our skill. In some cases, as at Edinburg, 
all sanitary considerations are abandoned and the sewage is allowed to 
flow upon the ground in such enormous quantities as to convert the lo- 
cality into a stinking moras which is a public nuisance; besides which, 
the effluent water is so foul as not to be admissable into any decent water- 
coarse, and therefore runs directly into the sea. On the other hand, when 
sanitary results are aimed at, as when the sewage is sprinkled upon the 

land, as at Bugby and Paris,! the agricultural products were so unproflta- 

' .1 

* The history of the late epidemic of yellow fever at Savannah folly 
sustains the opinion given. 

t "The sewage-farm referred to above, was located on "arable** land 
find proved as statad, a fulure. More recently other farms have been mh 
tablished with better success. Speaking of the sewers of Paris, a tcmq^ 
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ble that, notwitlistaudiug the ardor aud strong faith of its advocat-:-^. :t 
was at labt summarily abandoned. So that whether we wish to realize 
commercial profit or sanitary success, we are alike in a difficulty. • * • 
It is abundantly evident, indeed, from the facts before us, that s'^rngt- 
VTi^atimi can never be successfvMy pradiced exce)>t under particular r^rrurr-- 
nianceSf as where the land is far removed f^oni homan h<ihilationft; irhe^e the 
soU is so poi'Oiis as to adinii <>f free mid almost nnlimiled pfrcolatior*; ^che^e 
tJie effaerd water can be discharged at once into the sea; • • • * and where 
the produce of the land— the rank sewage grass will find ready sale for 
dairy purposes. On the other hand, the disadvantages of sewage-irriga- 
tion, as now practiced, are so numerous and so formidable as actvjoXly to ap- 
pal us.** He concludes the matter thus: *'A11 these considerations lead 
to the conclusion that the present method of distributing sewage ui>oik 
the land is eminently ujisalisf actor y^ for it is loasiefidf it is infjficacio*'^. it U 
expensivej and it is dangeraus.** 

SEWAGE IRRIGATION A FORCED CONDITION. 

In sanitation, sewage irrigation was an " after tbouglit." 
It received the advocacy of public health officers as affording 
an escape from the difficulties which the pollution of streams^ 
involved the towns of which they were the health-guardians* 
With the water-closet system in operation, at great expense, 
it was found that some means must be employed to save the 
system, and, at the same time, avoid the fouling of the rivers- 
into which the sewage was discharged. Sewage irrigation was* 
proposed. It was a forced condition. With many towns, it 
was a question of resorting to this system, or of giving up the 
water-closet system altogether. If the water-carriage system 
should be adopted in Atlanta, then sewage irrigation must 
follow as a necessary sequence. There can be no escape from 

author says: '^The great collectors (sewers) used formerly to discharge 
all their contents into the Seine. They now, by aid of a reservoirs and a 
steam-pump, spread fertility over the once sterile {barren) peninsula of 
Qennevilliers. This tract is formed by an immense bend in the Scincr 
between Neuilly and Chaton. It used to be the dreariest and most un- 
productive spot that one could well imagine. The soil was poor and 
stony, consisting of sands and pebbles scarcely hidden beneath a thii^ 
film of vegetable mould.*' 

The City Engineer refers approvingly to this farm. It will be seen 
that in the first place, the laud was *' barren;" and in the second, that the 
sewage of Paris contains only the urine and soiled waters of the city. 

It is not a sewage-farm proper. 

It is also stated that the Villageres have petitioned the aulLorities to 
have the nuisance stopped, as they alhdge that the soiled waters lave 
rendered their homes unhealthy. 
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this conclusion — hence the advocacy of sewage irrigation by 
Dr. Raaschenberg, of this Commission. 

SEWAGE IRRIGATION NOT INDORSED BY SANFFARIANS. 

The International Medical Congress, of 1876, comix>scd of 
the ablest sanitarians of America and many of those of Eu- 
rope,'^ refused to indorse sewage irrigation. In the proceedings 
of the Congress the following action is reported : 

"A proposition affirming that the sewage irrigatioa of arable lanff, 
weB under-drained is, where practicable, the most economical method of 
dispofial of sewage, and is free from well-grounded sanitary objcctionp^ 
was not concnrred in by the section, which declined to express nn oi)inion 
upon the subject, and considered it still open to investigation.'** 

Thus, after thirty years of trial of sewage irrigation, the 
qaestion remains *' open to investigation," which is the verdict 
rendered by a medical congress of sanitary experts ! Coming 
fix>m the advocates of sewerage it amounts to a condemnation. 

By referring to the language of the resolution, it will be 
seen that the subject was presented in a form to meet the re* 
qoirements of American cities — cities like Atlanta, surrounded 
by not " barren," but " arable " land. 

1. The land was to be "arable." 

2. "Well under-drained." 

3. That, " when practicable," declared to be, 

4. The most economical method of disposing of scwago." 
6. That, under these circumstances, it was " free from well- 
grounded sanitary objections. "f 



*The editor of the Boston ** Medical and Surgical Journal/' in a 
review of the State Board of Health, in reference to the advocacy of 
sewage-farm irrigation, makes the following criticism. *' Notwithstand- 
ing the effectiveness of such advocacy* as just que ted, it is obvious, if we 
may judge by the cuireut literature, that sewage •farnliD^ is not f^rowing 
in &vor, and that it is on the defeubive. * * There are so m-iuy prac- 
tical difficulties in the wny of sewage-irri^aition, touching topography, the 
cielection of a suitable boil, the imperative need of intelligent and vit;i. 
lant sapervisiou, and the dduands of the seasons, that engineers and sani- 
tarians naturally turn iir?%t to less complicated and less exacting methods: * 
' fThe City Engineer, in his annual report, says: "The pollution of 
atreams can be prevented by irrigation, wiiich does not injure the health 
of those usiug it in farming districts, but on the contrary pay<; hand- 
aomcly,*' which shows a difference of opinion bttwef-n that gentleman 
and the congress of sanitary expeits. In order to make it pay, how would 
it manage thebe tuims Leur Atlautf*, vu '^Mable" land? What would he 
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Thus, by the testimoDy of the English sanitarians already re- 
ferred to, and the verdict of the International Medical Congress> 
cities situated like Atlanta cannot possibly employ their sewage 
for irrigation purposes, without a total disregard of the laws 
upon which are founded the principles of sanitary science as 
well as the best interests of their people. 

CAN THB SYSTEM BE ^(ADE PROFITABLE FOR ATLANTA ? 

Having shown the sanitary objections to sewage-irrigation, 
which overshadows every other consideration, it will be proper 
to notice the practicability of making it profitable for our city. 
That it can be made so, has been, incidentally, shown to be 
impossible. It was proven by the testimony of the ablest san- 
itarians that sewage cannot be used, the year round, on arable 
arable land, and give profitable returns. 

In determining the question, it will be necessary to refer to 

the commercial and agricultural value of sewage. The English 

authority already referred to says: 

In the evidence before the Select Committee of the House of Commons 
in 1802, the value of it was variously stated at from Jd. to 9d. per ton. 
The Earl of Essex thought it should be supplied to the farmer at rather 
leas than a penny a ton ; but Messrs. Lawes, May, and Morton valued it 
at Id; Liebig and Vcelcker at l}d; Mechi, Hoffman, and Witt at 2d. In 
reality, however, no one will buy it at any price, unless he has the oppor- 
tunity of using it when he pleases, and then he will pay at the rate of 5s. 
to 6s. per acre for it, provided the local authorities will deliver it upon 
his land in the quantity required and whenever required. A farmer would 
be glad to take water at this price, for there are seasons when it is desira- 
ble to have an abundance of moisture to help forward the growing crop», 
and especially grass upon meadow land. Even in the case of Craigen- 
tinny meadows at Edinburgh, where the yield of grass is enormous, the 
sewage is not used continuously, but diverted from the land to the sea 
when it is not wanted; and although they realize in good seasons from £20 
to £30 worth of green produce per acre, yet the quantity of sewage used 
is not less than trom 10,000 to 13,000 tons an acre per annum, which, at 
an average price of £25 for the produce, is less than half a penny a ton, 
irrespective of rent and farming expenses. At Id. per ton the sewage 
would cost £62 10s. a year. In reality, however, it costs nothing, and the 
same is the case at Worthing, Rugby, Croydon, Carlisle, Aldershot, and 

elsewhere. So disinclined, in fact, are the farmers to take sewage at any 

< » — 

do with the sewage during the winter and spring months? If the sewage 
cannot be suffered to soak into the soil the 3'ear round, and make crops, 
will he turn the sewage into the rivulets during these months ? In the 
one case he will fail to make a crop remunerative, in the other, ho will 
pollute the branches. Either horn of the dilemma is fatal to his theory. 
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price, that the local aalhorities are obliged to appropriata land on their 
ovn account, when, for sanitary purpoties, thcv resort to irrigation. 

This brings ns to a question of great practical importance, namely: 
how much sewage can be profitably and safely applied to a given area of 
land ? On this head, as on every other, there in the greatest difference of 
opiuioD, although it results generally in the fact that the sanitary and 
commercial aspects of the question are widely opposed, it being impossi- 
ble to realize agricultural success with a perfect deodorization of sewage ; 
for, in one case a large proportion of sewage is required, and in the other 
tk small, 

Mr. W. Hope read a paper *' On Sewage Irrigation in Connection with 
Public Health," wherein he stated that in most coses the sewage farms of 
England were, as Dr. Letheby and Mr. Hawksley had described them, 
pestileniial swamps; and this he attributed t^ the application of sewage in 
too large quantity, especially during the night, when plants could not 
utilize it He therefore recommended that sewage should be sparingly 
naed — an acre of land being alloited to every twenty ar thirty persons^ as it 
■eemed exceedingly doubtful whether, having regard to the commercial 
side of the question, it would be practicable to utilize the sewage of more 
than twenty or thirty persons per acre over a term of years. This 
is at the rate of from 1,000 to 1,500 tons of sewage an acre per annum; 
and it is, we believe, the quantity used by Mr. Hope, upon the 121 acres 
of Breton's fJEom, near Romford, of which he is the lessee. A like opinion 
was entertained by Mr. Westwood; for he said, in his evidence before the 
Parliamentary Oommittee, that when more than 1,500 tons an acre loe^e ap- 
pUsd to th» land {day) U ran away into the drains and fouled the streams. 

This would be the case with a sewage farm near Atlanta. 

'*It eomes, therefore, to this, that after an experience of nearly thirty 
in every variety of situation, season and soil, with all the enthnsi- 
and diligence necessary for success, the, so-called, practical men are 
unable to declare definitely what quantity of sewage can be safely and 
profitably applied to a given area of land; for in actual practice, it ranges, 
aa we have seen, from 100 tons an acre per annum, to 40,000 tons; or, to 
pat it it the form. of acreage to the population, it ranges from two persons 
per acre to eight hundred persons. Oae thing, however, is conclusive, 
and that ia, the diametrically opposite conditions of sanitary and agricul- 
tnial ancoeaB, for while, in the one case, a limited supply of sewage to the 
land is necessary, in the other it must, at certain times, be almost unlim- 
ited. To be safe, in fact, as regards freedom from nuisance, the land 
most never receive more than from 1,000 to 1,500 tons of sewage per acre 
per aannm; whereas, for commercial profit it must never have lea<( than 
5^000 t^ns an acre. In the former case, it represents a ma^cimum of thirty 
p«MDS to an acre, and in the latter a minimum of one hundred persons." 
The Massachusetts Board of Health says: '* In I860, the idea had be- 
come quite prevalent that large fortunes were to be made both from the 
praeipitated manure of sewage, and by utilizing it on irrigation farms, in 
ipite of repeated statements of authoritative bodies to the contrary." 
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''The Metropoiitan Sewage and Essex Reclamation Companj, was 
incorporated by special act of Parliament, to raise a capital of over two 
million of pounds, to reclaim from the sea the enormous plats at the mouth 
of the river Thames, and to utilize the sewage upon them. The enter- 
prise failed.'* 

''Irrigation, to be carried on so as to avoid offense, is not a cheap 
process. * * If irrigation, with sewage, on a large scale (the scale re- 
quired for the sewage of Atlanta) has been uniformly unprofitable in other 
' countries, it is likely to be still more so here." • • "Except under 
favorable natural conditions, (as has been shown, these conditions do not 
exist near Atlanta,) sewage, on account of its extreme dilution, (the only 
way it can be used for Fanitary purposes, ) is expensive to handle, and is 
of little value as a compound with other fertilizers. The sewage of mot i 
English towns is so diluted that one ton of Peruvian guano has the same 
value as 1,250 tons of sewage. In American cities, where twice as much 
water is used, its value would only be half as great** " German investi- 
gators, and especially Varrentraff, have insisted that the merchantable 
aspect of the question must be ignored, and purification of the sewage 
must be rendered complete on sanitary grounds alone, whatever the cost '• 

It will be proper to add that the Boyal Commission (Eng- 
land) appointed to investigate and report upon the practical 
working of the Government irrigation farms, 1 875, asserts that 
these farms have in every instance proven commercial failure,>^ and 
are not jyaying expenses. 

The number of acres of land in order to comply with the 
sanitary requirements of sewage irrigation, leaving out of 
view, the absence of the conditions already shown to be neces- 
sary for the success of the system, will be seen from the fore- 
going. There must be one acre of land to every 30 persons. 
Estimating the population of Atlanta at 40,000 persons, it 
would require 1,'333 acres. The purchase of this quantity of 
land at the moderate price of $30 per acre would cost $40,000, 
and the farms to be properly terraced, " underdrained," 
ditched, etc., would cost not less than $20,000 more, making 
a total outlay for the purchasing of land and the preparation 
of the same for sewage irrigation of $60,000. 

No less than four (two of the five rivulets unite within a 
short distance beyond the city) farms would be required upon 
the rivulets. It is evident that either the sewers of the difierent 
outlets must be carried a long distance from the city in order 
to have the sewage taken sufficiently high to irrigate the ter- 
raced hill-sides, or there must be four steam-pumps to pump 
the sewage upon the terraced, farms. If the latter is done 
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there most also be four reservoirs constructed to catch the 
sewage in order that it may be pumped up upon the farms. 
In either case the cost will be immense. Each of these farms 
under control of the city must have its superintendent, labor- 
ers, horses, carts, tools, etc., and added to these items the cost 
of sewers, steam-pumps, etc., to put the system in operation. 
This scheme, as the tax payers will see, must share the fate of 
the once proposed but now abandoned plan, of " precipitating " 
the sewage at the outfalls. And as other methods — as will be 
shown — will not require the enormous sums of money for 
sewers, steam-pumps, etc., and no greater number of men, 
horses and carts, it will be pertinent to ask, why lose the valu- 
able manurial matters by passing them through sewers ? If 
the sanitary problem of Atlanta demands the manipulation of 
these matters some ivhere as an essential factor in its solution, 
Khy not begin when they are in the only condition in which they 
ain be converted into valuable fertilizers? 

In contrasting the earth-system with that of water-carriage, 
the editor of the '' Medical Press and Circular, has this to say: 



• 4 



The advocates, in fact, of the present water-carruga system assert 
(hat- water is a vehicle which will carry the filth, by the mitural power of 
gmvitation, to any place where it is wanted, and it carries it more cleanly 
and more immediately than can be done by any organiz ition of man and 
hone and cart. The mannre (they say) which must be collected Irom 
tswn privies by an army of scavengers, and distribnted from the depot by 
bilge or rail, to be afterwards loaded in carts and spread abroad by hand, 
and carried by the plough^ might, if water were the carrier be virtnaUy 
tdf-bome to the very place where it is wimted -taken almost direct from 
tht water-closet to the field and there washed in at once with really no 
hbor at all, among the very roots of the plants it is to feed. But, remarks 
tha editor, all this assumes the total absence of inconvenience and danger 
tram misadventure of the Hoil between the closet and the field, and it as- 
suiM, moreover, that the ground is always ready to receive it, and the 
growing crop to appropriate it; that there will, in fact, be no escape of 
BOiioiu efHavinm into the air, or of foul matters into the e-irth or into 
tha neighboring water-courses. Experience, however, has shown that 
tiMM aaramptions are never realized in practice, and that the greatest 
difflealties of the water-carriage system are created by the very circum- 
itaaeee whioh are thus assumed to be non-existent; that the vehiole, 
wbieh is aaid to be so admirable a servant, is re'jUty a tyran'uxU masler, de- 
ffingaBcuar tfforin to control U; and hence there are many large toicns already 
iewTei teAie4 wUl not accept this vehicle^ notmtlistanding Us plausible show 
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STLLOOISnC ARGUMENT AGAINST SEWAGE IRRIGATION FOR ATLANTA. 

For the agrioaltaral success of sewage irrigation every one 
of the following conditions are necessary: 

a: The land to be used must be " barren" and not "arable" 

b. The land must be "sandy and porous" and not a *^clay 
soUr 

c. There must be large streams for the effluent waters. 

d. The sewage must be applied, sometimes, in smaller, and 
sometimes, in larger quantities during different seasons of the 
year. 

e. The sewage must not be applied continuously to arable 
land the year round. 

/. The sewage must be used on a "large scale." 

Now, (a) the land near Atlanta is not " barren" but " ara- 
hie;" 

(6.) Is B.clay and not a "sandy and porous" soil. 

(c.) There are no large streams for the effluent waters. 

{d,) The sewage cannot be applied, sometimes in smaller, 
sometimes in larger quantities during different seasons of the 
year. 

(e,) The sewage must be applied continuously to the arable 
land near Atlanta, the jear round. 

(/!) The sewage must be used on a large scale. 

Hence, as all the conditions named are wanting — no one of 
which must be absent — therefore, sewage irrigation caunot be 
made an agricultural success or profitable for Atlanta. 

In addition to all these conditions, sewage irrigation must 
still stand condemned (independent of the enormous cost in 
inaugurating the system) as it cannot be made both a sanitary 
and an agricultural success, on a large scale, at one and the same 
time. One acre of land to every 30 persons is the sanitary re- 
quirement; one acre of land to every 100 persons is the lowest 
estimate for agricultural success — i. e. upon barren land, the 
only land where success is possible. 

In the consideration of the water-carriage system the 

DEATH RATE OP CITIES 

employing this system has been referred to. In a communi- 
cation to the Commission, the City Engineer refers to the les- 
sening of the death-rate in towns of England, caused, solely 
as supposed by the water-carriage system. That this result 
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has been brouglit aboot, to some extent bj water-carriage, is 
undeniable. The contrast in the statistics educed, is drawn 
between water-carriage towns and midden towns. The mid- 
den-pit system is sure to pollute wells and springs, and is in- 
finitely worse than a system of sewage. The statistics referred 
tOy also show, that the reduction in the death-rate of these 
sewered towns was largely caused by the improvementa in the 
drainage proper. They show a decrease mainly in those dis- 
eases induced and increased in number by the wet, water- 
satnrated subsoil — such as scrofula, phthisis, rheumatism, etc. 
As remarked, the marked improvement in the death-rate of 
these diseases was owing to drainage — the soil of England 
being porous, extremely liable to fecal pollution, and besides 
requiring drainage of the subsoil for health. The increased 
healthfulness of these Euglish tovvns is due also to new and 
parer supplies of water, uncontaminated with the sewage of 
sinks or from other sources. 

The statistics of American cities show that scwerod towns, 
located favorably as to surface drainage, have not as low a 
death-rate as those cities similarly located, but which depend 
almost exclusively on surface drainage and partial conserva- 
tiTe methods. Baltimore as contrasted with Nashville, may be 
mentioned, the death-rate iu the former city being much less 
than in the latter. 

The following tabulated statement of the death-rate of Eu- 
ropean cities is given. It shows that Loudon, one of the 
model sewered city of the world, the excrement of which is passed 
through the sewers, has a greater death-rate than Paris, which 
is also one of the model sewered cities of the world, but which 
excludes fecal matter from its sowers, and deposits this refuse 
in large cess- pools. The advocates of sewers for Atlanta are 
in the habit of calling attention to these cities by way of con- 
trasting the sanitary superiority of London over Paris, du<^ 
as they affirm, to the ditY^jreuce to the methods of disposing of 
their refuse matters. 

These statistics, which have been obtained from the most 
authentic sources accessible, represent the mortality in some 
of the chief cities of the world, during the jmst four or five 
years:- 
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Vienna 

New York . . . 

Berlin 

Iiondon 

Paris 

Philadelphia 



M amber 

of 
Years. 

5 
5 
4 
5 
4 
5 



Average 
Population. 



648.560 
994,458 
950,000 
3,284,488 
1.851,792 
744,831 



Averaj^e 

Total 
Mortality. 



20,424 
29,601 
28,420 
76,741 
42,724 
16,573 



Average 

Death -rate 

per thousand. 



31.42 
29.93 
29.91 
23.33 
23.06 
22.27 



Bochdale, using the pail-system, has a population of 67,754, and has 
a death-rate of 21.19. 

SHALL WE HAVE NO SYSTEM? 

If the foregoing review of the difficulties, both in sanitary 
and financial points of view, as to the adoption of the water- 
carriage system for Atlanta, be found to be correct, then it 
follows that other methods of disposing of excreta must be 
employed. It has been granted, for argument sake, that all 
the conditions existing, the water-closet system, in the end, 
would prove the best for our city. If, however, these condi- 
tions do not exist, what shall be done ? Shall we have no sys- 
tem ? Shall we allow filth to accumulate, to poison our peo- 
ple ? Would this be wise ? 

Dr. Child puts the case in the following way: 
'* We desire some way bv which we can be freed from these matters at 
once, after they are thrown ontside the house. * Hence they are neglected 
until some fearful sickness comes to arouse. But our food is prepared 
once in six hours; we bathe daily; we do not forget to sleep; we cut our 
hair monthly; we ought to pay our bills quarterly; we visit our friends 
ocoabionally ; the toper never forgets his dram; we raise an alarm if our 
house i> oil tire; then, why, in the name of common sense, should we not 
remove tiiose matters from our dwellings, which, remaining, endanger 
the health and liveK of ourselves and those we love ? " 

All sanitarians recommend some method of conservancy, 
when water-closets are impracticable; while others, all things 
being equal, prefer conservancy— especially in small towns — 
to the water-carriage system. Hence, we are not closed up to 
the adoption of any one system, for other systems give excel- 
lent sanitary results. 

Dr. John Simon, in speaking of bad privy arrangements — 

fiuch as midden-pits, bog-privies, etc. — remarks: 

" I described at some length the extremely filthy and dangerous ar- 
rangements which frequently, or, I fear, I should say generally, exist in 
places where water-closets are not in use. Modern experience, however. 
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has shown, and the fact is of the highest sanitary importance, that snoh 
arrangements are not the necessary alternative to a Hystem of water- 
closets; but that foiling a water system, both large and smiill popnlaUotui 
can obtain, nnder other and amended systems of privy arrangement a 
complete, or comparatively complete, freedom from excremental naisanoe 
■and injury." 

Now, Dr. Simon, is, under favorable circumstances, an ad- 
vocate of the water-carriage system. He further says: 

** The broad results which I wish to bring into relief, as for legislative 
purposes ail important, are: first, that local anthoritiee, willing properly 
to exert themselves for the prevention of excremental nnisances, have at 
their disposal various ways by which that end can be more or less per- 
fectly attained; and secondly, that a law, imperatively refusing to tolerate 
such eorts of nuisance, does not, in its relation to local anthoritiee, repre- 
sent a claim for wonderful exertions or lavish expenditure, but a claim 
which, even where circumstances are least fovorable, can be easily, and 
ought to be cheerfully met." ' ' 

Viewed from every point, the condition of our city de« 
mands immediate action for its sanitary improvement. No 
delay should be allowed by the proper authorities, and the ex- 
perience of Dr. Simon warrants legislative procedure for the 
attainment of so important an object and should btimnlate the 
General Council to prompt and decisive action. Atlanta having 
DO system, is in the best possible condition to select the one 
soiled to her sanitary wants, and her people should demand 
the enforcement of that sy.- tem which will give the greatent 
sanitary security, by proper legislative action. 

COSSEEVATn'E METUOV± 

It will not be necessary to consume time in a demriytlfm 
of all the plans of conservancy. After a careful cfjtMflknktifia 
oi these methods, the following have Ijheu dteni'rl \hh beiA 
for AtlaoU: 

1. The cemented vault sybtem. 

2. The earth-closet STstexu. 

3. The Bockdale pail system. 

It is believed the constmctiom of prop^Ij zL-tui^ t/tfZAiLUiA 
'wmdtMg for the sanitary requirect^^ts of JL'lml.**^ k i'.K^iAiA 
upon eonect sanitary prixikdpka. On cjkcj of Uj^ pneuMS 
in the central pc«tion <rf our city, tLk fjiS^at cul Ia ua^ 
airsilsble, as it eertakJy uaj be in tLe otiuer pui* rA. A'liscSA. 

Hw Tsnlts s&cruli be cia.ie sii^al. Vj iii^szt fr^.-at=*rT c£ 
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removal of their contents; they should be impervious to water, 
to prevent the escape of the liquid contained. They should 
be detached, if possible, from houses, and always properly 
ventilated and disinfectants used frequently and systemati- 
cally. 

This plan, slightly modified — in favor of the system advo- 
cated — is employed in Paris and some other European cities. 
In this connection the views of Dr. Bliss, of Washington city, 
and a member of the Board of Health of the District of Colum- 
bia, will be given. In a letter to the writer he says : 

In my jadgmeni, the system best adapted to aggregate communities, 
and especially inland cities like Atlanta, and which will contribute to the 
highest degree of salubrity, is the introduction of vaults properly con- 
structed, below the surface (which secures a low degree of temperature), 
and the pneumatic process. The vaults should be of a size to contain not 
more than two barrels of excrement, as large vaults, however weU con- 
structed, are liable to become defective, causing leakage of their contents. 
The material of construction should be quarried stone or brick, laid in 
Portland cement and lined with the same material, so as to preclude the 
possibility of percolation of the fluid excrement 

The objections urged against the j)lan suggested are: 

Ift. That removal of the contents of vaults is too long de- 
layed. 

2d. That the removal of vault contents by "hand and 
bucket," and J their transportation in open carts, is indecent 
and offeusive,Jif not dangerous. 

In answer to the first objection, it is admitted that large 
vaults, similar to those used in some of the cities of Europe, 
are objectionable. The vaults in these cities are placed under 
the houses, which should always be avoided when possible; 
are not suflBciently ventilated, and are of such large capacities 
as to require the removal of their contents only once in twelve 
months. They are made large for the reason that removal of 
their contents is a work so laborious and offensive as to be 
done as seldom as possible. 

The second objection is also a serious one, and if there 
were no means of overcoming it, would be sufiicient to con- 
demn the plan suggested. This objection is perfectly removed 
by the pneumatic process. By these machines the contents of 
vaults can be removed rapidly, economically, without oflfense, 
and in the busy hours of day. 
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ODORLESS EVACUATING MACHINES. 

There are four or five different models of these pneamatic 
machines manufactured in the United States, under as many 
patenta One is made at Baltimore, others at Philadelphia, 
New Haven, and Chicago. The ** Odorless Evacuating Appa- 
ratus," of Baltimore, is in successful operation in Boston, 
Providence, Pautucket, New!York, Brooklyn, Jersey City, New- 
ark, Elizabeth, Philadelphia, Wilmington (Del.), Baltimore, 
Washington, Georgetown, Alexandria, Norfolk, Richmond, 
Charleston, Savannah, New Orleans, Memphis, Chicago, Grand 
BapidB, and Detroit. 

This apparatus consists of a portable pump with valves of 
peculiar construction; an air-tight tank and a charcoal fur- 
nace, in which the noxious ffuses are conr^umed. 

Through the kindness of the Baltimore Orderless Apparatus 
Co., the illustrations of this apparatus are given in this report: 

From the "Scientific American Supplement " the following 
explanatory extracts are taken : 

"The pump is a very simple sinRlo-ftctinpj one, so air.iuged as to 
make a contiuuous reception and dischnrge of the mutters in the direct 
line ihrongli it» and so elftrotive is it for the purpose dcsi^iviied tliat it freely 
permits the passage through it of any couci-ivablc kind of material which 
might enter it, as stones, sticks, shavings, rags, ropes, bottles, bones, and 
what not; and in known cases an entire pair of heavy cloth pants and a 
fall sized army blanket have been pumped tbron;:;h itetusily; and perhaps 
one of the most remarkable tests to which it has been put in that of pump- 
ing through it some tifty feet of a large sized ropui passing at the same time 
in a perfect manner liquids or semi-liquid sub.stanccs. The coustiuctiou 
of the pump will be readily understood from the engraving, fi. '2, and the 
larger figure illustrates equally well the applicution and operation of the 
entire apparatus. 

The removal of night soil in airti<i'ht reeeptjicles is not coniluod to 
the 118^ of a large tank on wheels, as sho«vu in llg. 1 ; it is siniilaily forced 
into barrels of ordinary dimensions, in which form it becomes, when 
■aaled, a merchantable package, and is in iorm for handling and trans- 
portation to a distance with great lacility. 

A nnmber of patents are in existence for in^provenuuts, both in the 
■* forcing" and "vacuum** systems, the principal ones, some 20 in num- 
ber* being controlled b}' this Company. 

The Company has an excellently arranged plan for discharging the 
contents of the large tanks into the airtight barges or car tanks, just ns if^ 
done in the transportation of coal oil ; and in the iran-fer of the material 
to either of theBo the same deodenzing apparatus is employed as that al- 
ready deeeribed. 
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The punipiDg and *' pittiDg " apparatus ooDstitute a complete tfystem 
tor cleaning sewer traps and basins withont offence to sight or smell, 
avoiding the obnoxious features of an operation incident to all cities 
where sewers are used. In this case a specially constructed awning is 
employed, covering the mouth of the sewer and concealing the entire 
operation, while the noxious gases are drawn off and consumed as already 
described. This system is now largely in use and in fact becoming ex- 
tended throughout the country. 

With the tanks and apparatus kept in a cleanly and sightly condition, 
as they pass in view of pedestrians and residents upon the route, there is 
no offence even to the fastidious; and cei-tainly the nicely painted tanks 
and trucks which are daily seen perambulating the stieets of Philadel- 
phia and other large cities are as unobjectionable in every rebpect as an 
ordinary watering cart" 

The President of the Board of Health of the District of 

Columbia, (Dr. Cox) in his report of 1874, says: 

** This apparatus in its successful operations seem to leave nothing 
to be desired. * * * A contract was entered into with the company 
for one year. * * * At the expiration of the year * ♦ • a contract 
was entered into with the same parties for five years. • * * The Board 
of Health and the community especially, deserve to be congratulaled upon 
the successful reform instituted and steadily maintained in connection 
with the disposition of night soil. While the cities of Washington and 
Creorgetown are thus relieved of the most oppressive of all nuisances, the 
death-rate has been sensibly diminished. " 

The Board of Health of Wilmington, Del., says: 

** From every quarter our inquiries were met with the same answer — 
assurances favorable to the merits of the machine.*' 

The Board of Health of Philadelphia, says: 

** Its advantages are manifold. The work can be performed in the 
day time; it is a cleanly and orderless method from begining to end, and 
it is economical and practical." 

Dr. Jas. A. Steuart, Health Commissioner, Baltimore, says: 

** This admirable invention entirely does away wiih the nuisance of 
the old plan, and iu a sanitary point of vitw, is destined to prove an ines- 
timable blessing.*' 

The Boston Board of Health, says: 

**6y this process vaults may be emptied on a midsummer mom 
without offense. The tank, containing 640 gallons, may be filled in from 
10 to 15 minutes.** 

Dr. Cox, in response to inquiries by the writer, says: 

** In reply to your favor, I have to say the Odorless Evacuating Appa- 
ratus company has been in operation in this District for a number of 
years— Indeed ever since the horrible bucket system was abolished by the 
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Board. It has, I am happy to say, proTed itself in every respect a com- 
plete saccess. The operation of removing excreta from privy vanlts and 
boxes is carried on in the day time vnthout the least possible ofifense—the 
vaults of the company being as little noticed or noticeable as the ordinary 
express wagons that circulate through the streets. The expense to the 
citizens is precisely the same as under the old system, while the advanta- 
ges are incalculably greater. The O. E. Apparatus, is in fact, an indispen- 
sable necessity here, as it will be in any city where its merits are fully 
tested." 

The Board of Health of Detroit, responding to the writer, 
says: 

** It is a splendid contrivance, and does its work without any smell, or 
offense. The price does not exceed 12J cents per cubic foot of material 
removed. The system is a success, under all circumstances and as eco- 
nomical as any, more especially so in a sanitary point of view.'* 

The Health Officer of Chicago writes: 
'*So far the machine has given great satisfaction." 

Profi Chandler, President Board of Health, New York city, 

writes: 

"The Odorless Evacuating Apparatus does its work remarkably well, 
and gives entire satisfaction." 

The Health Officer of New York, writes: 

••It has met with our entire approval. • • • The work is done in 
broad day and in the busiest thoroaghfares." 

President Board of Health of Bjston, writes: 

•• We have had it in use in our city fifteen months and upward, and it 
gtwtB aatisiaction." 

He thinks the Bradley machine superior to any other, and 
of this says: 

••I do not hesitate to say that this apparatus (the improvement) is a 
werj ezellent one and very cheap." 

Dr. Steaart, Health Commissioner, Baltimore, writes: 

"The Odorless Evacuating Apparatuses do their work perfectly; are 
dnxmble; oost less than old system; are eminently desirable in a sanitary 
point of view; and do three-fourths of all the work in the city with suc- 



Dr. H. Jones, Secretary of the Board of Health of Mem- 
phis, writes: 

••Have used machines for about two years, and consider them far su- 
perior to any yet invented. In fact, it leaves very little to be desired. * * 
It does lis work rapidly and effectually. They can fill a &10 gallon cask 
in ten to fifteen minutes, and charge two cents per gallon. " 

Dr. Gibel, President Board of Ilealth of Richmond, Va., thinks " the 
pneomatio process offers the best means of remedying the evils under 
wliioh Atlanta now labois." 
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Dr. Hawley, Health Inspector of Elizabeth, writes: 

**The adoption of the Odorless Evacnation Apparatus by the citj of 
Atlanta would prove a success as a matter of economy, as wt- 11 as doing 
away with the other plans of removal. *' 

Health Officer, Newark, N. J., writes: **The Odorless Evacuating 
Apparatuses are in suocessfal operation in this city. * * The refuse mate- 
rial the company utilize by having dumping grounds outside the city lim- 
its, at various points, where they manufacture a fertilizer.*' 

The Massachusetts Board of Health (1876), in referring to 
the odorless machine, says: 

**For a town of a population not exceeding 10,000, the right of use 
during ten years can be had for $300, and a complete set of apparatus for 
$350 more. Thus equipped, any town, either by its own teams and work- 
men or by contr^t, might thoroughly, inofifensively, and quickly empty, 
by daylight, not only privy- vaults and cessp(K>Is, but * pond-holes,' stag- 
nant pools, etc. Odorless transportation, in manageable packages, forms 
part of the system, so that the matters removed can be offered * in lots to 
to suit purchasers,' in the form of valuable fluid fertilizers. Surely a town 
making this investment could depend upon receiving in cash a sum suffi- 
cient to keep the apparatus in order and pay interest on the i>Q50 ex- 
pended." 

The cost of the system may be gathered from the foregoing. 

DRY- EARTH SYSTEM. 

The dry-earth system is better known than any other con- 
servative plan in this country. Its advantages of applicability 
are apparent in the suburban portions of our city. The trans- 
portation of the earth — which is one of the best deodorizers — 
after suitable closets were arranged, would be the only expense 
(and in nearly all portions of the city this need not be an ex- 
pense, as the earth should be taken from the gardens) of con- 
sequence, as the manurial earth would be immediately applied 
to gardens, increasing their productiveness and improving the 
health of the city. 

This system has been somewhat extensively used in Eng- 
land. The advantages of the system, as summarized by Dr. 
Buchanan, are as follows: 

1. The earth-closet, intelligently managed, furnishes a means of dis- 
posing of excrement without nuisance, and apparently without detriment 
to health. 

2. In communities, th^ earth-closet system requires to be managed 
by the authorities of the place, and will pay at least the expense of iuj 
management 

3. In the poorer classes of houses, where supervision of any closet 
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arrangezncntK is imlispeusiible, the adoptiou of the earth system offorb 
especial advantages. 

4. The earth system of excrement removal ilocs not supLTsede the 
neeeflsity for an independent mc^ins of removing slops, rain water, aud 
soil water. 

5. The limits of application of the earth system in the fatnre canuot 
be stated. In existing towns, favorably arranged for access to the closets, 
the system might at once be applied to populations of 10,000 persons. 

6. As compared with the water-closet, the earth-closet has these ad- 
vantages: It ih cheaper in original cost; it requires less repair; it is not 
damaged by improper substances being thrown into it, and it very groatly 
rednces the quantity of water required by each household. 

7. As regards the application of excrement to the land, the advantages 
of the earth system are these: The whole agricultural value of the excre- 
ment is retained : the resulting manure is in a state in which it can be 
kept* carried about, and applied to crops with facility; there is no need 
of restricting its use to any particular area, nor for using it at times when, 
agriculturally, it is worthless; and it can be applied with advanhige to a 
very great variety, if not to all, crops and soils. 

Prof. A. 6. Palmer, of the Medical Department of Michigan 
Uniyersity, states the advantages of the earth closet as follows: 

1. A comfortable closet on any fjH}r of Hit ho^ute, which may be sup- 
plied with earth and cleansed of its deposits without any annoyance or 
ineooveoienoe. 

2. A portable commode in dr^s.^itig-rottm, bed-rttom, or doseU the care 
of which is no more diKagroeablc than that of a stove. 

3l a eonvenience for the use of invalifls, which greatly facilitates 
miraiiig. 

4. The removal of the most fertile source of typhoid fever and various 
other diiMMes. 

5. The complete suppression of the odors which, despite the comfort 
ftnd elegance of modem living, still hang about our cesspools and prrvy 
Tmalte, and attend the removal of their contents. 

6w The complete deodorizatiou of the bnrkct cftianionly used in jailn 
and priaoDs. 

7. The utilization, under favor.ibl«» tircuin>.tanc« s of a f»*itiliz'.'r of 

Mr. Talman, of Concor^l, M.iss., who has used the earth- 
dosel^ says: 

We httTe never experienced any tiuple^i^aut odor, either from the 
iteell^ or from the earth which had ptiSMod thron^'h it. The latter 
6en kept in open barrels, standing in my cellar, side by side with 
iMUmle oontaining earth sifted ready for use; and as I have taken the pre- 
to cover the earth which has been used with an inch or two of 
esrth, it is impossible to tell which dirt has passed through the closet 
wUflh has not, except by marking the barrels, so thorough an absorb* 

7 
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ant and deodorizer does the fine soil prove. As one reflolt of the use of 
the oloset, I had in the spring ten barrels of earth, filled with fertilizing 
matter, as fine as any ol the phosphates of commerce, and of great vain* 
for use in my garden. 

THE PAIL SYSTEM. 

This system, all things being considered, is the best one for 
all portions of the city. Dr. T. S. Verdi, of Washington city, 
D. C, was in 1873 sent by the Governor of the District of 
Columbia, a special sanitary commissioner to visit the princi- 
pal cities of Europe. Dr. Verdi, in his report, says: 

** I must express my unqoalified opinion, that, after my inspectious 
in London, Liveipool, Manchester, Bmssels, Lyons, Marseilleb, Paris, 
Tnrin, Milan, Mantn, and Verona, and other places in Europe as well %& 
in America, the Rochdale (pail) system is the hest." 

THE SYSTEM. 

The ** pail system," as conducted by the city authorities of 
Rochdale, Dr. Verdi describes as follows: 

The closets are made, or so arranged, that either at the hack or at one 
side, a shutter i.s raised to allow the admittance or removal of a tub under 
the seat The tubs are made from disused paraffine casks, cut in two by 
transverse section. * * Iron handles are attached to the tubs, and a rim 
is adapted to the inside of the tub to accommodate a close-fitting cover. 
Before removing the tub the cover is put on." * * *• The pails in use are 
removed once a week, and replaced by clean ones, supplied with sufficient 
liquid disinfectant to prevent the fermentation and decomposition of mat- 
ter for another week. * * The removal of the tubs is done by the scaven- 
ger during the working hours of the day, and the neatness and the clean- 
liness and facility of the system is such that no nuisance whatever i^ 
created, and no foul smell permitted to escape. During my inspection at 
Kochdale, the resident citizens assured me that though the exchange i» 
often done through their houses, no smell at all is left behind to mako 
them couscious of the operation. The garbage and ashes are thrown to^ 
gether in similar tubs or barrels, no liquid matter being allowed therein. 
* * These collections are all taken to the same sanitary depot. 

The Board of Health of Massachusetts, referring to ther 
system, says: 

•*The process of removal is quite inoffensive, atnt is .'^yttiemaiiikul*^- 
pei^foi^med. The population of liochdale* in 1871 was OlJiA', inhabited 
houses, 13,^«)38, of which 2,944 were fitted with *]>ail-closets,' used by 
11,770 persons. In 1874 the number of house<t so fitted was 7,287, used 
by 43,500 persons." 

* Bochdale, in 1867, before the introduction of the pdil system, had 
4,000 Midden closets and 300 water-closets. It was, therefore, to some 
extent, a sewered town. Yet, notwithstanding this, the water-earn«ig«< 
83'stem was abandoned and the pail system adopted in 187U. 
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This popnlation is larger than that of Atlanta. 

■*Mr. Badcliffe reported essentially as follows: That tie system of 
removal had been thoroughly approved by all who had had experience of 
it: and that it had not failed under the mont varied oircnmHtances, having 
proved equally efficacious in the hip;hly rented house with its own closet, 
in the lodging house where great numbers were accommodiited, and in 
the fiictor}' and workshop.*' 

Dr. Lecardre, of Havre, after careful study, arrives at the conclusion 
that the tub (or pail) system will give the best sanitan* results, besides 
•.'ontribnting to the claims of agriculture. 

In 1870, a commission was appointed in Heidelberg on 
cleansing and draining that city. The report was prepared 
by Dr. Mittoriuaier. The commission, among other things, 
recommended the disposal of filth by a pail system. This was 
carried into execution, and in a pamphlet written bj Dr. Mit- 
termaier, in 1875, he gives a glowing account of the workings 
of the system in that city. 

The system differs in some of its details from that in oper- 
ation at Rochdale. The pails in Heidelberg are made of strong 
sheet-iron^ and are iirmly connected with a soil pipe, a siphon 
trap being interposed at the point of juncture. Pails thus 
made la^t a long time; those in Heidelberg having been in use 
ox years. 

Dr. J. Wyatt Crane, Health Officer of Lancaster, (England) 

writes tinder date of Feb. 11, 1876: 

•*Oiir sewers still discharge their contents into the river, but we are 
ttriving to diminish the amount of fecal matter us much as possible. We 
lave adopted for this purpose the system which originated in Rochdale, 
«d which is called the pail system, and consists of a galvanised pail placed 
ttdtr the seat^ which is removed once or twice a week, in a vehicle oon- 
•tnuited for the purpose and conveyed to the depot, where it finds ens- 
totten among the neighboring iarmers, and I need not say, is an txcdleni 

IS THE SYSTEM PR\CTICAL ? 

This is a question that will be asked by our people. They 
^ wish also to know if it can be made available in Atlanta. 
Dr. Hittermaier, in the account referred to, remarks: 

*' Every pne who has seen the system in actual working has alwayi 
fipnaed complete satisfaction therewith, so far as our experience goes. 
la dae d the advantages of the system must be evident to every unprejn- 
diced obaerrer. In houses supplied with pails which were formerly sub- 
JMt to the most unpleasant smells issuing from the privy-pit or the drains 
(•ewini) the inhabitants at preseut enjoy pure air, and the assurance thai 
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their health will no longer be injured by these hnrtfal emanations which 
were formerly given off from the moist and saturated brickwork of the 
privy-pit. * * * As the inconveniences of the pail system have been 
much insisted npon by its opponents, we may here emphatically remark 
that their fears have proved quite groundless. The changing of the 
pails, especially here in Heidelberg, is accomplished without any distur- 
bance of the household, and can oe made at any time of the day. • • • 
When once a beginning is made, the community will soon be convinced 
that the management of the pail-system is by no means so difficult as at 
first imagined. They will see that the pail-uystem for the inhabitants of 
a place and for the well-being of the people, is attended with the greatest 
advantages. This system is for the public good, and therefore deserves 
to be taken in hand by the community. « • • xhe repute of this sys- 
tem is not confined to this city and its neighborhood, but it has beak, 
adopted in 41 other places; and in these also its use is not confined to pri- 
vate houses, but has extended to schools, hospitals, and noblemen's seats. 
From every side we receive most favorable reports and expressions of sat- 
is&ction, and the application for further supply from the makers hera 
continues to increase. Numberg has recently rendered the adoption of 
the pail-system according to our pattern compulsory."* 

Dr. Verdi, in his report, says: 

" After many trials and experiments in the cities of Europe, to relieve 
the people from poisonous exhalations from accumulations of human 
excreta and garbage, and from the inconvenience from the collection of 
ashes, without incurring a serious expense in the removal of the Bame» 
the pail-system was adopted by the cor^joration of Rochdale. After three 
ydars trial it has proven the most efficient in removing the nuisance, the 
saftest in a sanitary point of view, the simplest in its application and the 
cheapest in the manipulation of it. Nvy, it has solved the diiticult prob- 
lem and proven that garbage, night-soil and ashes are such valuable ma- 
tenuU as to bo a source of revenue instead of expense to a city.*'t 



•Maj. Gen. Cotton, referring to the water-carrage system, remarks: 
" Water in certain quantities aids in the decomposition of our refuse and sup- 
plies some of the ingredients of the noxious gases that we dread. Great ef- 
forts have therefore been made to avoid the use of water and so called 
dry-systems have been introduced and tried, in some localities with suc- 
cess; but I need not enumerate them.'* * * ** We may however, wish 
their promoters God-speed, while we make the best of tfte 7neans {toater^ 
carriage) noic at our disposal, which must, under any circumstances be in 
use for many years to come, even though any safer system should tventxially 
be perfected,*' This applies to cities having water-closets and complete 
sewerage. Atlanta should not rush head loog into extravagant sanitary 
schemes, which must be abandoned in the end, when safe measures can 
be easily and successfully carried out 

t Dr. Edwin M. Snow, Superintendent of Health, of Providence, R. I. . 
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SANITARY ADVANTAGES. 

The sanitary advantages of the system are apparent from 
what has already been said. Dr. Yerdi asserts that those dis- 
tiDguished Sanitarians of England, Messrs. Simon, Buchanan, 
and Badcliffe, (all of whom have been appointed on Boyal 
Commissions and members of the Privy Council) assure him, 
that it was the most successful, in a sanitary point of view, 
and the most economical system known in England. And it 
was through their advice and recommendation that he visited 
Bochdale. The mortuary statistics show that under^the ope- 
ration of the system the death-rate has been very considera- 
bly lessened— the death-rate of Rochdale being now 21.19 per 
thousand persons, while the healthiest sewered cities of Eng- 
land are not less than 22 to 23. 

The Massachusetts State Board of Health remarks: 
" As to the working of the pail-svHtem. The moveableness of the 
pails is their great recommendation —the facility which the sjHtem gives 
for frequent, thorough removal being enormous. In this connection, it 
is impossible not to be strack with the advantages that a pail-system has, 
in relation to diseased excrement. The facility and thoroughness with 
which any required chemical diHinfection can be done, and the way in 
wbioh the excrement, itself, can be wholly got rid of, leaving none of its 

and late President of the Public Health Associaiion, in a letter to the 
writer, after referring to the methods of removing fecal matter, says: 

*' We have sinco, at my suggestions, got up a method of removing 
night-soil which is effectaal, very economical, and with so little nuisance 
that we permit them to operate at all times, in the warmeut weather. Or 
rather we compel them to do the work in the d<iy time in special cases. 
Instead of carts or boxes, they use tubs. Each tub is made strong, lar- 
gest at the bottom, with strong iron handles and with covers rimmed 
with rubber and made so as to be screwed down absolutely air and water 
tight. These tubs are taken iitto the yard by the side of the vault, and 
provided with a rubber apron lending from the top of the tub to the va*:lt. 
Iron dippers (only) are used. The tub is filled, the cover put on and 
screwed down, the tub washed off cloan, and is then carried to the street 
and pat on to the cart or wagon. Of course there is no possible nuisance 
to the flight or smell, except at the vault, and that is slight. In warm 
weather we oblige them to disinfect the uight-soil before removal. The 
tabs are carried through the streets with perfect free<1ora, and are sent off 
on the care sometimes and the contents sold. E.iob tub holds 2i gallons; 
12 tnbe make a load for two horses, of about 38 cubic feet" 

ThiSt as seen, is a combination of the vault and pail-system and 
fiairly illastrates the advantages of the tub or \hii\ syste n even with the 
diaadTaotagee of the vault .system added to it. 
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products behind — notbiDg ROtiking into the grouiiii, or bagging about 
midden-pits, or Hewers, obviouHly suggest most important powers poA- 
tkifised by this system for preventiDg the spiead of excremental diseases." 

This is a most important fact, as it in here clearly asserted 
that soil coutaminatioD, aud excremental diseases are less lia- 
ble to occur under the workings of the pail-system than that 
of water-carriage. In corrobaration of this, the following in- 
teresting statement is made by Dr. Littlejohn, Medical OfHcer 
of Health for Edinburgh : 

" Edinbnrgb consists of two distinct towns, an old aud a nt-w, but 
with very different populatious. The now town is inhabited by the better 
classes, and is pre-eminently a water-closet town ; whereas, the old town 
consists, for the most part, of over-crowded tenements, in which pails 
«re used for the reception ol excreta. These pails are brought to the 
streets daily, and emptied into carls provided by the authorities. Con- 
sidering the low morality of the population, the bad ventilation, the over- 
crowding and the retention of the tilih in the living-rooms for the greater 
part of the day, it might naturally have been supposed that typhoid aud 
diphtheria, would be endemic in the old town. This is not the case, how- 
ever, for, despite the surrounding conditions, these diseases may be said 
to be practically unknown. But in the new and water-closet town the 
•case is quite different; typhoid and diphtheria are never entirely absent, 
Are frequently epidemic, and it has been noticed that the ravages of these 
^liseases have been greatest in the best houses."* 

The Rockdale system is, as shown, a decided improvement 
over the tub system used at Edinburgh, and by far superior 
in a sanitary view. The contrast will, therefore, be further 
heightened by the consideration of this fact. 

Dr. John Simon remarks: 

•• The choice between a water-closet system and a sj'stem of so-called 
4lry j)nvir.s pails, etc.) is, necessarily, in each case, a question for loca^ 
Judgment, on grounds which, in great part, must be purely local." 

As before stated, Dr. Simon is an advocate of water-closets, 
under the necessary conditions. 

Dr. Mittermaier in reference to Heidelberg, says: 

• The City Eugineer, in his annual report, of 1870, remarks: ''It has 
been shown, beyond controversy, that sewer-gas in houses can be success- 
fully avoided, by well known principles of sanitary engineering." It 
will appear, however, that notwithstanding the application of these 
*' principles of sanitary engineering,' in the new portion of Edinburgh 
sewer gas does gain admittance into the houses. In another part of this re- 
port, the fact is demonstrated "beyond controversy," that the city of 
Corydon, England, so approvingly referred to by the City Engineer, suf- 
fered for fifteen months, last year, from a terrible epidemic of tfphoid 
fever, caused by sewer gas escaping in houses. 
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*' By the aid of the pail system we have been enabled to remove many 
•4&nitAry imperfections of the worst kind. * * In the war years 1870 and 
1^71 » the pail system was porticalarly successfnl, and prevented the seeds 
of disease being spread elsewhere. This was especially the case in the 
s3-named epidemic barracks, where those soldiers sutferiug badl}' from 
typhoid or dysenterj* were placed." 

ADVANTAGES OF THK SYSTEM. 

As given by Dr. Yerdi, the advantages of the system are as 

follows: 

The night-soil is removed once a week, and is kept disinfected instead 
of being allowed to exhale fetid gases in boxes for two or three months 
before itn removal. It would siive the city many thousands of dollars per 
innnm, without making a fertilizer. Not one cent need be charged to the 
citizens for the removal of night-soil, garbage and ashes, and if the corpo- 
ntion prefers not to make the fertilizer, it needs only a tax sufficient to . 
pay for the removal ot those three nuisances. It is a neat, effective mode 
of lemoving those three nuisances without creating a new one. It is easily 
done and easily controlled. It is comprehensive and effective. It is done 
in day time instead of at night, without offense to delicacy and to the 
Mlnbrity of the air. The manure is an excellent article, and by selling it 
St the low figure of $10 per ton, it would more than cover all expenses for 
the removal of garbage, ashes, and night-soil and the manufacturing of 
Ui« fertilizer/ 

The condasions reached by Dr. Mittermaier are: 

1. A well managed pail system, as that of Heidelberg, satisfies every 
•nittry and technical requirement. After a perfectly unprejudiced com- 
ptriaon, it may be declared as e<iual to the best systems, and it possesses 
indispntably certain advantages peculiar to itself 

2. Such a system can be easily introduced and carried out under the 
gnttest Tariety of circumstances, both in cities and villages. The cost of 
vorking it can, under proper management, be covered by the receipts; 
perhaps, eyen, under favorable local circumstances, the undertaking can 
be vorked at a profit 

3. This system, also, at the same time satifies the well deserved claims 
<rf sgrieoltare. 

COST OF THE SYSTEM. 

This appears from what has already been said, bat a few 

additional facts may not be amiss. // is the ntosl economical 

MydewL Dr. Mittermaier says: 

**Tli6 ezptnses in the current year were '5,5.')0 marks ($27<> IDs): in- 
oome, 6,G0(T marks (£275), so that the cost of working the system is cov- 
eted lij the income." "The records of the Financial Committee of the 
Cooadl (of Boohdale) show," says Dr. Verdi, '* that all expense attending 
the votUagi of the system have been paid from the sale of the material 
thereby, and promises an income when generally adopted. " * * 
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''The fertilizer obtained from this process, which, although considered 
worth $10 a ton in England, is sold for $5; and at this low rate pays for 
all expenses of collection and removal of night-soil, garbage and ashes,* 
as well as the manufacture of the fertilizer derived therefrom. * * This 
proves that in a financial point of view the pail system is the only one 
from which sufficient revenue is derived to pay cost of removaL" 

The cost of the system to the citizens would be less than 
any other, as privies could be converted into pail-closets. The 
pails, as shown, cost very little. The cost of water-closets to 
the citizens would be a considerable sum at the outset, and 
the constant repairs necessary to keep them in good working 
order (and under supervision of the city authorities), would 
annually amount to more than the original cost of pail-closets. 
Dr. Buchanan — after personal observation of the system in 
London — asserts that the water-closet is a '' delicate machine," 
requiring constant attention, and the Massachusetts Board of 
Health emphatically states that the system is *' too costly for 
universal application." 

In many of the cities of Europe the annual profits arising 
from the sale of excrement are largely in excess of the cost of 
removal. In Atlanta, Mr. Lambert pays $100 annually for the 
use of the fsecal matters of the U. S. Barracks; and Mr. De- 
Give, of this commission, employs the pail system successfully, 
applying the excreta obtained this way in the city to the im- 
provement of his lands. 

CLAIMS OF AGRICULTUKE. 

It has been clearly demonstrated by the testimony of the 
very highest sanitary authorities of England that the water- 
carriage system can never be made to return to the soil any 
considerable portions of the valuable fertilizing properties of 
fluid and solid excreta, and the only plans for doing so must 
be through the various conservative systems. 

Prof. Leibig, the late distinguished German chemist, when 
contemplating the enormous waste of this valuable material, 
remarks: 

** The coming generation will consider those men as the gre*\test ben- 
efactors of mankiud who devote all their efibtts to utilize and save the 
night-soil of cities." * 

* It will be seen from this statement that the expenses of the scaven- 
ger force — a necessity under any system— are included in this estimate; 
hence the cost of the removal of the excremental matters alone will be 
much less than that given by Dr. Verdi. 
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The soil farnishes man and beast with food. The food of 
man and all animals contains mineral matters taken from the 
soil, and all appear in the excreta. Recent fsDcal matter con- 
tains an average of 25 per cent, of solids and 75 of water. Of 
these solids, phosphoric acid constitutes fully one-third. A 
city numbering the population of Atlanta, would yield nearly 
500 ions of dried faeces annually, containing little less than 
40,000 pounds of phosphoric acid. 

The editor of the " Scientific Amencan," speaking of the 
recent efforts being made in li^irope for utilizing the refuse of 
cities, predicts the practical adoption of some method as a 
question of time only — " which by the growth of the country 
must be eventually forced upon us." 

The dry-earth system has been tested for this purpose. 
Dr. Buchanan remarks: ' 

" The cost of working tLe system has been carefully compnted, and 

in a village of a thousand people would be £260 a year, and the 'value of 

the manure (say 720 tons at 10s. per ton) would be £360, supposing that 

ihe earth had been used only once; but if employed four times over, the 

mnual outlay would be reduced to £244:, and the product, amounting to 

lOO tons a year, would, at £3 a ton (the price at Dorchester, and the esti- 

Bated value ef it by Mr James, the agent of Baron Rothchilds), realize 

2600 a year. Even at the approximate value of 10s. per head of the pop- 

okkion, it would be worth £500, and this would be a profitable return, 

helping to pay the cost of other sunitary work." 

The practicability of manufacturiDg a fertilizer from excre- 
ment, notwithstanding its denial, is a well established fact."^ 

Refuse taken from vaults in the city of Newark, N. J., is 
being made into a fertilizer, and at Eochdale the excreta has 
been for several years manufactured for the same purpose. A 
diflcription of the process employed at Rochdale may not be 
uninteresting. The refuse is taken to a sanitary depot. '* This 
depot need not be in a remote portion from the city, as it cre- 
ates " says Dr. Yerdi " no nuisance in its operations. A shed 
300x120 is sufficient; a little room for the ofiice is divided off; 
a set of scales are placed in front of the office. Every load 
of excreta or ashes that arrives is weighed and its weight en- 

* Proodrette made at Paris and some other places is the product of 
dried iSeees. The urioe which is the most valuable consiituent as a ferti- 
liiv IB lort. Hence, proudretto is not as valuable a fertilizer as that made 
at Boehilala. where all the urine is preserved. 
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tered in a book. The ashes and garbage are dumped from 
the cart ob a drying floor, and when diy are poured through 
a riddling machine worked by steam power. * * ♦ The 
fecal matter upon its arrival, is emptied into a trench formed 
by a banking of ash, covered and mixed with it. The ash acts 
as a catalytic, refraining decomposition and retaining the 
gases, AVhile in the trench the contents are treated with sul- 
phuric acid. After this treatment the matter is allowed to 
stand three weeks, stirring and turning it once each week or 
oftener, if thought necessary, to prevent charring. At the 
end of that time the mass has become a dry powdery manure, 
free from smell and ready for the market. The strength of 
the manure can be doubly increased by exposing it again to 
another treatment of fecal matter and sul[)huric acid as before. 
The manure is essentially of excellent character, as it contains 
all the elements of fecal matter, of urine, of the ashes, of the 
vegetable and animal matter and house oflfal. The tubs, imme- 
diately after being emptied are thoroughly cleaned by subject- 
ing them to a powerful stream from a hose at hand, then sup- 
plied with the disinfectant, and sent out to ex'thangc for full 
•ones." 

Another important improvement in the manufacture of fer- 
tilizers, the discovery of which, says a distinguished writer, 
affords for many cases a practical solution of the difficulty of dis- 
posing of excrement, has just been announced in Great Britain, 
having reference to a substance called Huano manure. This 
material it is claimed, is as rich as Peruvian guano, and its 
manufacturers furnish a guarantee to that effect. It is worth, 
according to the scale of fertilizers, from $40 to $45 per ton, 
although the cost as manufactured, is less than $13 per ton. 
In the course of inquiries leading to the invention, it was as- 
certained that Portland cement transforms night soil into 
stone, which upon being crushed gives 18 per cent of phos- 
phate of lime, and when applied as manure to growing turnips, 
it has produced 20 tons to the acre. Owing to the insoluble 
nature of the phosphates, however, the action was slow and 
the next step in the process was to utilize this property of ce- 
mentation in the superphospate manufacture in- which night 
soil is substituted for water in the decomposition of the phos- 
phates. During this process the phosphates part with the two 
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portions of their lime, nnitiDg with snlphoric acid to form sul- 
phate of lime (plaster of Paris,) from which is derived the 
Taloable property of cementing night soil from a liquid into a 
solid mass. This solidification produces simultaneous deodori- 
zation, removing all offensive and foul effluvia, as well as any 
capability of giving out deleterious gases, and such powers of 
destruction are transformed into fertilizing endowment& It 
will thus be seen that cementation lawfully usurps the place 
hitherto occupied by fermentation and evaporation and hydrates 
all the moisture — which, being chiefly urine, possesses manu- 
rial value to the last drop— together with the incorporation of 
the whole of the ammonia, alkaline salts and other valuable 
constituents consisting in the night soil 

The advantages of this fertilizer are these: 

1. The night soil gives that pasty condition to phoRpLatoa 
essential to the reception and dilution of the acid employed in 
superphosphate manufacture. 

2. The phosphates are increased one-fourth in quantity 
from the alkaline phosphates and phosphoric acid of the soil ; 
thus if 75 units of ))ho8phate lime are introduced 100 are 
withdrawn. 

3. The. phosphates receive a new supply of nitrogen equal 
to from two to four per cent, of amount from the soil. 

4 The phosphates obtain five to eight per cent, of alkaline 
salts containing one per cent. (;ach of magnesia and potash 
from the soiL 

6. The phosphates receive in addition IG per cent of organic 
natter intermixed with the urea and uric acid, possessing the 
latent quality of evolving ammonia to the last atom, and in- 
dneing nitrification as well as the ammonia aod nitratt^s as re- 
turned in the analysis. 

On the other hand night soil secures from phosphates the 
iidkwing advantages: cementation, sohdification, deodorizu- 
tm, portability by rail or sea in the service of agriculture ; 
the bringing within the pale of sanitay laws, contributing to 
IwaUiy and municipal revenues. It is even suggested that 
tke present superphosphate manufacture must ultimately pass 
over into night soil utilization either voluntaiily or by leginla- 
theenaotment. 

Other processes are capable of effecting conversion of (x- 
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crement into a fertilizing product. Rev. Mr. Logan, in a com- 
munication to the Commission, states he has a processs he has 
thoroughly tested. The fact then that excretal matters can be 
successfully manufactured into a valuable fertilizer is fully 
established. In many places in Europe the fecal matter is 
eonveyed directly to the fields and applied to the soil, being 
buried at once, when it becomes disintegrated and deodorized, 
giving fertility to the soil so treated. 

Dr. Daniel Lee, who ranks among the ablest agricultural 
writers of this country, referring to the employment of excre- 

mental matters as fertilizers, remarks: 

** Why have savage tribes resisted for unknown ages the great law of 
human evolution ? For the same reason that the inhabitants of all Amer- 
ican cities resist all efforts to break up the filthy hot-beds for propagating 
diphtheria, scarlet-fever, pneumonia, typhoid fever, and a score of other 
fatal maladies. As savages cling, with all possible tenacity to the dead 
past, so do others, a little more humanized, cling to the doacoe of ancient 
Home. The Romans did not have our knowledge of pure air, water, and 
all proper human food; did not know the value of city fertilizers." 

**It was not discreditable in them to construct costly sewers to send 
into the Tiber the elements of all crops which tilled earth needs to yield 
remunerative harvests. After, or before it, comes the serious want of ma- 
nure; and it is at this point that our mental evolution fails to move a peg; 
that our plowing becomes a scourge instead of a blessing to ourselves and 
our posterity. Why not give up the Roman and Grecian practice of prop- 
agating pestilence in cities, and let all human excrements be at once de- 
odorized, thoroughly dried, and sent into the country to fertilize the soil ? 
Agriculture, horticulture, and all substantial progress in wealth, popula- 
tion and morals, demand this step forward, beyond our present gickly po- 
sition in cities, and beyond the age of impoverished fields and poorly 
rewarded formers. Common sense and evolution coll loudly and contin- 
uously for the general use of concentrated fertilizers to increase the fruit- 
fulness of all tilled ground as fast as population increases. Why should 
our mother earth be made less and less productive from one decade to an- 
other, while the human family may double its numbers to be fed and 
<;lothed every fifty years ? " 

DISPOSAL OF GARBAGE AND LIQUID FILTH. 

It is quite evident that garbage, such as dead animals, 
bones, ashes, street refuse, etc., cannot be removed by water- 
carriage. These must be disposed of. For this purpose, ^ 
scavenger force is absolutely necessary. The streets must be 
kept clean, no less than the yards and premises of our citizens, 
and a well organized scavenger force alone can do this duty. 
All kinds of garbage must be carted away under any system. 
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and it has been sbown that these matters can be utilized In the 
liiannfacture of a fertilizer. 

The cost of a scavenger force to the city — a force compe- 
tent, also, of removing the excrement, by the pail system — is 
ebown in the official paper from the authorities of Paris to Mr. 
DeGive, of this Commission. 

Liquid filth must be disposed of. It has been asked : Sup- 
pose the various systems of conservancy are adopted, what 
disposition will be made of the liquid filth ? If our city must 
have drains, or sewers, for carrying away the liquid filth, why 
not use them for removing the excreta of the population, also ? 
especially, as the analyses of streams, in England, show that 
those into which the liquid filth is poured, contain nearly as 
great a quantity of excretal matter as those into which are 
discharged the contents of water-closets ? 

To tiiese questions answers become necessary. If the anal- 
yses of English streams show the result above stated, then it 
is evident tiiat: 1. If the pollution of the five rivulets emerg- 
iBg from Atlanta — the danger of which to health has been 
shown, and admitted by every member of the Commission — 
flboold be considered of no importance, then all the refuse of 
the city, including fscces and urine may be poured into them ; 
or, that^ 2. The pollution of these runlets being granted, 
none qf these should find entrance into them. 

It will be seen, therefore, that the question proposed, as 
an argument, proves too much. It assumes that the liquid 
filth of a town is as dangerous to human life, when poured 
into a stream, as the fseces and urine of the population added 
to it If this be true, then, Atlanta being under consideration, 
the anited voice of Sanitarians must stand arrayed against it, 
as has already been demonstrated. This has especially been 
shown to be the fact in respect to the action of the " Intema- 
tiontl Medical Congress." In regard to " sewage " the Con- 
gress asserted: 

"Conditions safiRcient for samtary security are afforded by the dis- 
charge of sewage, at a considerable distance from a town, into the sea, or 
into a luge and rapid river, whose water, at least for many miles below 
the exit of the sewers, is not used for drinking." 

Dr. John Simon says: 

" Hie obligation not to cause nuisance by sewage outfuUs exists in an 
infinite lange o£ magnitudes, from the vast sewage tunnels of Loudon, on 
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the one hand, to the little village sewer and its occasional flushings, on 
the other; but whether as to village slop-waters or to great nrban sewage 
floods, equally it has to be provided that no avoidable atmospheric nui.*- 
anoe shall be produced by the ontiiEill, and that all natnral water-conrses 
* * * shall be protected, as far as practical, from pollution/* 

*'If existing slop-water sewers are offensive or inefficient in the aerr- 
ice in which they already act, or if their outfall is such as already to caiiite 
nuisance, or water pollution, evidently no such additional service as the 
conveyance of privy sewage can be claimed of them in their actual state; 
but in this class of cases (and according to the degree of offense or ineffi- 
ciency) the local sewerage would be judged to require reform, even apart 
from any question of water-closets." 

If, then, th^ analyses of English streams be correot, and 
the sanitary law, as given by the Congress, and Dr. Simon, be 
true, all sewage, whether simply liquid filth, or containing, be- 
sides, the fseces and urine of the population, should be excla- 
ded from the five rivulets emerging from Atlanta. 

The statement is made by the English River Pollution 
Commission, but is incorrect. Yet, if 'correct, would not i^- 
ply to Atlanta, as oar city is not a midden-town. The English 
Commission had reference to streams upon which midden* 
towns were located. 

Dr. Letheby, the late able chemist and Public Health Officer 
of London, says: 

** But, although a large quantity of excrement is thus collected vip 
midden-pits) in the chief towns of Lancashire, and, therefore diverted 
from the rivers and water courses of the district, yet according to the 
Bivers Pollution Commissioners, it has had no appreciable effioot on the 
condition of the outiall streams. They say, in fact, that the sewage o^ 
>Iachester, Liverpool, Sal ford, Macolesfleld, Bolton, and other midden, 
towns of Lancashire, is but little better than that of places where all the 
excreta are discharged into the sewers,* and, in illustration of this, they 
give the chemical composition of thirty-seven samples of sewage, from 
fifteen midden-towns, etc., and of fifty sampleti of sewage from seventeen 
places where water-closets are used, and the following are the maximoai. 
minimum and average results per imperial gallon : 

* It has also been asserted, in the progress of the discussion by tho 
Commission, that pewage composed exclusively of soiled waters, slopfl^ 
etc., contained almost as groat a quantity of organic decomposable matter 
as when the excrement of the population was added. 

Over fifty analyses of liondon sewage which were made for the pur- 
pose of determining the amount of organic matter in pounds, to every 
1,000 persons, show that the sewage contained 108 pounds of excretal or* 
ganic matter, and 68 pounds of organic matter from other sources; thus 
proving the error embodied in the statement referred to. 
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'* From which it would seem that although the average amount of 
ntpended icatter in the midden sewage in a little leHs than that of watcr- 
doset sewage (in the proportion of 27.38 grains to 31.20) yet the dis- 
nlved mattars are actually more (in the proportion of 57.68 to 50.54:) 
Hid notwithstanding that the quantity of sewage from a water-cloHet town 
il eonsidflrably larger than that from a midden town, yet, judging f^m 
the proportion of chlorine in the two cascs, representing, as it generally 
does, the qoantity of common salt in the urine, the Commissioners conclude 
that, fisr equal volumes of sewage, there have been 1,154 persons eon- 
tdbating to it» in the case of the midden towns, and 1,064 m the other. 
Hm iLOonsistency of these couolusions is demonstrated by the very tskcia 
videb the Commissioners have themselves published as to the quantity of 
ughi soil collected annually and sold for manure in the several midden 
tovns alladed ta All of which is'so much m»tter kept out of the sewers. 
Bimgee from 1,200 tons a year at Clithero, with a population of 7,000 
pcfimsy to 138,777 tons at Liverpool, with a population of 500,676— the 
•vwige amount at 16 ])laoes with an average ])OpuIation at each place of 
9i,ldB perBons, being 26,561 tontj per annum: which ijt more than su timfif 
fti ktUd qwmlUy of suspended mailtrs in ifie entire snraye of ifte several plaeeft, 
■pporing them to have been water-closet towns, yielding an average 
«f 00 gidlons of sewage per head per diem, and that the sewage contained 
I1.V graina (.the Commissioners' proportion) of suspended matters per 
plloo. It is hardly possible to imagine a more extravagant illustration 
if the way in which opinions created by an im[»nlKive bias may be made 
to ovw-ride the actual facts of an inquiry. '* 

The qnestion wonld also soem to imply that buiuan excrc- 
mmA is not more dangorous to life than other organic matter 
eoDteined in sewage. All Hanitarians know that excretal mat- 
ten contain the germs of zymotic diHcases — those diHf*u»e9 
8 
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which prevail as epidemics. The Massachasetts Board of 

Health, sajs: 

** Of all forms of filth, the most dangerouSt as well as the most offen- 
siTe and most oommon, \b fecal excrement,** 

In the 12th Report of the Privy Council, Drs. Buchanan 
and Radcliffe, say: 

"The propagation of certain epidemic diseases, especially cholera, 
enteric (typhoid) fever and diarrhoea, among communities, as the resolt 
of excremental pollution of air and water, is one of the best established 
ikcts of sanitary medicine.** 

Dr. John Simon, head of the Medical Department of the 
Privy Council, in the same report, remarks: 

** The circumstances which alone enable i>phoid fever and most other 
diarrboeal infections to become epidemic or endemic, are well known 
** to the educated parts of the public. Tne experience of 1869, substan- 
tialiy uniform with one another, and equally in accord with previous ob- 
servations, repeat airaln and again the general lesson, that infections here 
mentioned denote excremental poisoning,'* From this cause " the inhabi- 
tants of this country are sustaining damage year after year to a really 
appalling extent The deaths are but a part of the mischief —for that 
needless warfare against human life has its wounded as well as its killed— 
yet even the deaths are in myriads. The 15 to 18,000 deaths by typhoid 
fever which annually occur in England, are essentially due to such con- 
ditions; on such equally depends the power of imported cholera to be- 
come epidemic among us; and of the 15 to 30,000 deaths per annum which 
are registered as due to our ordinary diarhoeal diseases, a very large pro- 
portion are undoubtedly of the same source. Moreover though, beyond 
this point, the admixture of causes is too intricate for equally exact proofii 
to be possible, it is not for a moment to be supposed that the above des- 
cribed terrible causation of fatal bowel infections is the only mode in 
which excremental mismanagement affects the pubHc health. Of the 
mortality of young children, not referred to bowel infections, probably a 
very large share (muoh^ of it registered as ** convulsions ") is due to 
excremental poisoning; and it seems highly probable that many zymotio 
disaases, besides those I have mentioned, find in similar circumstances 
i&eir lumpiest opportunities for mischiet" ** It has long been among the 
most fixed of the certainties which have relation to civili;sed life that, 
wherever human population resides, the population cannot possibly be 
healthy, cannot possibly escape recurrent pestilential diseases unless the 
inhabited area be made subject to such skilUtil arrangements as shall keep 
it habitually free firom the excrements of the population.** 

Dr. Baddiffe, in his report of the epidemic of typhoid fever 
at Ashton, says it was due to "accumulation of excremenV* 
Beferring to Tottenham, he speaks of a serious outbreak of 
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^hoid fever, with high rate of mortftlity caused by contami- 
nter supply with decaying animal refuse contained in the 
Morses and ditches, and from large deposits of sewage 
M sewage works. 
Dr. Corfield in his report of the epideniics of scarlet fever, 
measles and typhoid fever at Biggleswade, attributes the out- 
ttreak and spread of these diseases to " general pollution of 
«arth, air and water by excrement." 

Dr. Bacbanan, in various reports, refers to this source of 
poisoning. At St. Just, scarlet fever was very fatal, and ty- 
phoid fever was habitually present Almost universal foulness 
■of soil and air existed with want of provision for excrement 
nmoval. 

At Sheerneaa, typlioid fever was prevalent from " nniversal 
•ocainalation of ej^crfmmL" 

At Whitehaven, a severe epidemic of true typhus occured. 
Typhoid fever was "constant," and there was "wide-spread 
fooliDg of earth and air with exurenienlal filth." 

I>r. Harris, in his report of Wooksop Union, speaks of 
'freqnent prevalence of fevers and diphtheria," vith " almost 
♦rerywhere want of proper water supply, and dae to excre- 
^fU renaoval." 

WagstaCfe reports at Wycombe, " high mortality from 
and other fevers." The " water supply scanty and 
leontaminated by excrement." 
I Thorn reports epidemic of typhoid fever at Appledore, 
Firbere the " ex'^rement " had been suflered to accumulate. 

I>r. Simon says, where epidemics of typhoid fever, cholera 
diarrhoea occur, they have been traced to " some gross ex- 

pollulion of air or water." 
It has also been shown that many English towns having 
will not employ them to trausport escremeutal matter. 
Hherefore, taking ihe sanitary law as given by the Interna- 
Medical Congress, coupled with the facts above stated, 
Jl will be seen that if Atlauta had sewers excromental mat- 
abould be excluded from them. 
How should Atlanta dispose of its liqnid filth? For con- 
loe, this filth may be divided into three classes: 
The urine. 

2. The fouled waters — used in washing, in bathing, from 
lOfacturing, etc. 
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3. The kitchen slops. 

Under the pail system, the nrine is more efTectnally dis- 
posed of than even the water-closet system, for there is less 
pollution of the soil by the former than the latter system. This 
has already been shown, when speaking of the pail system. 
In every privy, having pails, nrinals should be placed to con- 
yey the nrine to the tubs, in order to catch and save it. It 
contains the most valuable constituent elements and com- 
pounds entering into the composition of a good fertilizer, and 
should not be wasted. 

The fouled watera should be disposed of in two ways: 

1. In the central portions of the city, they should be con- 
veyed away by the pipe system. The organic matters con- 
tained in them will not seriously pollute the rivulets. The 
waters from manufacturing establishments must also be carried 
off by the same means — all other refuse from them being con- 
veyed away by the scavenger force. 

2. In the other portions of the city, these waters should 
be applied to vegetable and flower gardens. They contain alka- 
lies in solution and are of considerable value as fertilizers. "*" 
Scattered over gardens and absorbed by the rootlets of plants, 
they are rendered harmless as producers of disease, and give 
increased productiveness to garden soil. This should be done 
at all seasons of the year. 

The kitchen slops contain considerable quantities of organic 
matter. They should be excluded, if possible, from entering 
the earth pipes: 

1. Because they contain matters which a wise econom}* de- 
mands should be utilized. 

2. Because these oi^anic matters — h'om the kitchens of 
40,000 persons — will pollute the rivulets flowing from our city ; 
t. e., if Atlanta is sewered for this purpose. 

* The IScienfific American asks and answers t.he foUowiDg qnestion : 
** Who would throw away a barrel fall of soft soap, or a box of hard soap ? 
Were it not otherwise asefol, it would be of great value as a fertilizer, if 
spread, in its raw state, about our fruit trees or berry bushes. But, after 
being diaaolved in water and passing through the wasb-tub, gleaning th& 
imperceptible elements of the beat manure from soiled linen, its fertiliz- 
ing power is vastly increased. Indeed, we may almost sfty that the average 
aoap-suds from the kitchen and laundry is worth more than the soap which 
produces it" 
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If, however, tliose slops be allowed to entBr the eai-th-pipee, 
Tbe kitcben siDka should be pi'ovided with wire stralDers, by 
whioh means the solid matters contained in the slops could be 
effectually sepamted from the litjuids, and then placed in the 
garbage barrel, for removal by the euavenger. The liquid 
thus freed from the solids, along with the soiled waters, from 
the center of the city, should pass into the pipes, by the com- 
"{•letion and estension of those already in use, beyond the city 
limits. Others may become necesaary in the event the kitchen 
slops are not disposed of in the manner suggested. The pipes 
recommended by the City Engineer for this purpose would 
prove efficacious. 

In all other portions of the city, save the central, the slops 
shoold be freed from the solids in the manner above recom- 
mended, and placed in the garbage barrel and removed by the 
scavenger. The liquid portions should be applied with the 
soiled waters to the soil, with which it should be intimately 
caixed. 

Mr. E. S. Philbrick, Oity Engineer of Boston, in his article 
on " Defects in House Drainage," in referring " to the risks of 
leakage of drains," which ai-e "of course, very serious," re- 
marks: 

"Those who do not wiab to trouble themselvea with sncb matten 
had better dixpense with draios entirely, (that ih, uii'ler, even, tba sewer 
flf^tem) and do as in the dajs of our Githeni, viz: cany the refiue water 
to a safe di.sliuice from the booiie in pnila, where it oan be conidgaed to 
motber earib." 

Dr. ^y. Child, in an article on "Sanitary Measures in the 
Boral Districts," in speaking of the proper disposition of slop 
waters, asks and answers the following question: 

What aLn!l be done 't Well, then. Brat, ve maj rid oursolves of the 
«vil bj the procoHB called •■soiling." Tbig may be aA nnlj ohoaply bat 
pioGtably douo. The onl/ reiiuiroiQeiilB are a (garden oouTeniently near, 
a few n>d8 of oommoa spoatfl, and a few blouks of «uod of coDveaieat 
form and aizs. With these apoats properl)' sup]>otted b; the blocks, the 
wute water may be coodacted direoUy U> all paltti of the garden. Aftei a 
Jew dayi the grease and soap carried along by and in tbe water will bave 
been deposited upon tbe gurikue, so that the water will finally not »oak ■ 
into tbe soil, but collect in pools on the snrlaue, either to ovuiiorate or 
form an offuasive moss of fillh. But as soon as the water will not soali 
away into the earth, the end of tbe agjoat mu^t be miiTed a few feet avuy. 
while the soil tbas saturated must be thoroughly moved with a h^e. This 
operation m»ybeperfornisd again audngiio overthu wliolegard'^n. Tbna 
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yon will destroj all bad inflnenoes that might oiherwiae arise from th69^ 
waste matters, and also irrigate and enrich the soiL This plan, if ftdtl9> ^ 
fnlly executed, will snrely and safely dispose of the waste water and oth»e^^ 
liquids from any Qommon dwelling, boarding-house, or hotel, at leas'^^ 
during the spring, summer, and autumn months. This is the cheapest^ 
and most effectiye plan that can be adopted for farm-houses and other iso^ — - 
lated dwellings. The advantages of this plan are far greater than thosep^ 
of the common drain, with or without the well at its outlet By " soil- 
ing," these waste waters are covered and absorbed by the earth, the best or 
disinfectants; the water and other liquids can never collect in pools, there 
to ferment and send off noxious odors and vapors, as they are sure to do 
with the common drain ; the air can exert its full oxygenating influence 
upon these matters; the sunlight can exert its power, it and common air 
probably being the only real disinfectants; and, finally, the vegetation of 
the garden or field thus receiving these foul liquids will exert a powerful 
influence as disinfectants by absorbing and ** assimilating the nitrogenous 
principles of organic substances.'* 

In many cities the kitchen slops are ntilized. 

Their utilization is practical and economical. Dr. J. S. 

Schnltz, late of the Board of Health of the City of New York, 

read a paper before the American Public Health Association 

upon the subject. He remarks: 

" Some idea of the value of this refuse may be gained by the experi- 
ence of some of our large hotels. In the city of New York these hotels 
sell their garbage for from $500 to $2,000 per year, to men who feed swine 
with it in the suburbs of that city. By an estimate during the year 1867, 
the average price paid for it was considered profitable to feed swine." '* If 
the waste of a hotel kitchen is worth $500, then the garbage of an equal 
amount produced from fiimily kitchens must be worth the same, lees the> 
extra cost of collecting." *' There are a large number of men in our cities 
who support themselves by collecting and feeding the kitchen refuse, and 
if these men can make it profitable to do it in the way in which they con- 
duct their collections, I feel certain that a more economical and wholesale 
collection must be profitable." " It is well known to all practical house- 
keepers in the country that a family of four or five persons will, from the 
kitchen, produce enough of vegetable and animal refuse to support one 
pig, and families of greater size will support two. But for the purposes 
of my argument and illustration, it is only necessary that I assume that 
each &mily can, by its animal and vegetable offiil, support one pig. The 
most economical method of keeping swine is to keep them in the pen, or 
same confined pasture, and feed them from the swill barrel" 

Thus it will be seen that the disposal of garbage and liquid 
jQltb does not interfere with the plans of conservancy suggested. 
Garbage, under any plan, must be removed by a scavenger 
force, and that this necessary force will be competent to carry 
into execution the methods of conservancy. 
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It is therefore believed that the following conclusions have 
been anecessfally reached in solving the sanitary problem jof 
Atlanta: 

CONCLUSIONS.* 

1. That filth in all its forms is a deadly foe to human life, 
and most be speedily removed from human habitations to in- 
fiore the healthfulness of communities. 

2. That the water carriage system of removal however ap- 
plicable to other cities is not adapted to the sanitary require- 
ments of Atlanta. There is insufficiency of the water supply, 
and in consequence of the smallness of the rivulets into which 
ihe sewage must be discharged, they will become so largely 
polluted as to be converted into open sewers. 

8. That conservative measures can alone give the true solu- 
tion of the sanitary problem of Atlanta. They permit speedy 
removal of filth in accordance with the laws of health and 
meet all sanitary claims. 

4. That conservative plans prevent contamination of drink- 
ing water; of subsoil water, and of the small branches flowing 
from the city as well as the contamination of the atmosphere. 

5. That sewers are dangerous to health from sewer gases 
tnd the certainty, so far as Atlanta is concerned, of the for- 
mation of open sewers, at the various outlets. 

6. That sewage transported through sewers is worthless asa 
fartQiier however treated. That precipitating processes or sew- 
age irrigation do not rid streams of polluting matters. That 
wwage irrigation of arable land is e8X)ecially dangerous to 
hsalth. That either of these plans are costly expedients, and 
have been abandoned as commercial enterprises wherever in- 
•ogmrated, as well as having failed to secure the sanction of * 
the sanitary authorities. That sewage irrigation of arable 
had bal to meet the approval of the ablest sanitary experts 
gf the present day. 

7. That the cemented vault system and removal by the 
pnenmatie process, with either the dry earth or pail systems 
win proTS the best means of improving the sanitary condition 
of our city. The latter system is especially adapted to the 

requirements of Atlanta. 



*8inee these conclasionB were given to the CoiumiKKion, ih^j haTP, 
yj eottMnt, been amended aud extended, in order to conform more ex- 
•etiy to the text ot the report. 
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8. That these conservative systems offer the only means of 
converting fecal refuse and other decomposing matters into a 
valuable fertilizer. 

9. That these plans are economical, and if properly man- 
aged will pay, not only expenses, but a revenue to the city. 

10. That the disposal of garbage demands the organization 
of a scavenger force. 

11. That liquid filth, and kitchen slops from the center of 
the city, deprived of its solid matters, may be permitted to 
enter our rivulets. Kitchen slops should however be utilized. 

12. That these plans will, most effectually, secure the very 
best possible sanitary conditions for the healthfulneas of our 
city. 

13. That proper sanitary laws are imperative; that sani- 
tary recommendations and regulations should be lodged in the 
hands of a legally constituted Board of Health, with a Sani- 
tary Inspector to superintend the enforcement of all sanitary 
laws and ordinances. 

W. T. Goldsmith, M.D., 
Chairman of CommiUee on DiHiyjucU of Rf*/uise, etc, 

Mr. McDaniel, City Engineer, read the following comma- 
nication : 

To the Sanitary Coinmistiion: 

Gentlemen: — Having shown heretofore by the analysis of 
sewage water, by Prof. Way, in London, that sewage was quite 
as impure without water-closet connections as with them; and 
that sewers are a necessity independent of the disposal of 
excreta; as no other method has been proposed for removing 
the unclassified liquid filth, I make the following supplemen- 
tal report on the disposal of excreta and sewage generally, 
with appropriate statistics. Having mentioned the precipita- 
tion plan in tanks, irrigation and " Leirnur's Pneumatic Sys- 
tem " for excreta only, I address myself first to the impervi- 
ous cesspool system. 

In London, prior to 1815, it was illegal to pass faecal mat- 
ter into sewers, and they used cesspools under the houses or 
in close proximity thereto; the growing evils of this system 
were so great that about the year mentioned, the laws which 
governed were allowed to lajjsc by tacit consent of the au- 
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thorities. But not until 1847, did an act of Parliament make 
it compulsory to pass fsecal matter into sewers; and to this 
-day London, the largest city of Europe is the healthiest and 
fewer zymotic diseases. Both Brussels and Paris, which have 
far more salubrious climates than London, have a higher rate 
of mortality, proving that the sanitary works of London are 
superior to either. London has sewers with water-closet 
connections exclusively. Paris has immense sewers, and cess- 
pools also; showing conclusively that cess^^ools do not obviate 
the necessity of sewors; but in London sewers obviate the 
necessity of cesspools, and that too, in a sanitary point of 
view. Within a very few years Paris organized a gigantic 
Bnisanje by hauling the contents of the cesspools in night 
carts and discharging them into a series of basins at Montfau- 
con, dose to the barriers of Paris, on the north-east corner of 
the town; and there the said contents were allowed to dessic- 
.cate by the simple action of the sun and wind, giving off 
daring the operation, miasmas of the most repulsive charac- 
ter. Some of the best quarters of Paris were within range of 
these miasmas, and some of the largest hospitals of the town 
were equally within their influence; and fearful indeed were 
the ravages of the gangrene amongst the patienrs, when the 
wind set towards the hospitals, from these huge collections of 
filth. 

At last, however, the inuuicipality of Paris has been com- 
piled to make a change in this matter; and it may be sus- 
pected that the daily extending application of the water-closet 
iTstem has had much to do with it. The system now adopted 
is to bring all the carts to a largo covered building near La 
YxIleUe, and there the more solid matters obtained from ordi- 
dinaiy ceasspools, are at once loaded into covered barges; 
whilst the mere liquid matters are received into large reser- 
V(rir8, to be thence pumped te an establishment situated at 
Bondy, at a considerable distance from Paris, where both the 
KiUd and liquid matters are treated for the purpose of being 
converted into a manure which is highly esteemed in France, 
and nold under the name ol poudrelte. This couversion into a 
auuiore is effected by a company, and it pays to the town of 
Paris, no less than i£5,4:()0 per annum for the materials thus 
diii^wd to it; but it is not to be inferred from this fact that 
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the inhabitants of Paris are gainers to the apparent extent in- 
dicated by the snm above quoted, for the householders are 
obliged not only to incur a very heary outlay for the construc- 
tion of the cesspools, but also pay very hearily for their being 
opened and emptied. When, in addition to this expense to 
the town ef pumping the sewage matters to Bondy, is taken 
into account, it must be reasonable to suppose that the ulti- 
mate cost of the French system of dealing with these matters, 
is at least as costly as precipitation or irrigation. As to the 
nuisance, both in private houses and in the manufacture of 
the manure, there cannot be a shadow of doubt as to the 
superiority of the system of removing house refuse by means 
of water. The results of the pumping operations between La 
YiUette and Bondy merit consideration, but are not applicable 
to Atlanta. The pipe is 6^ miles long and one foot in diameter, 
along which is a steam engine working some force pumps at 
the rate of about 131 cubic yards per hour. 

At Ely, England, a system of filtration at the outfall pre- 
vents any serious contamination of streams. " At Lancaster 
(Mr. Bumell says) there can be no doubt of the complete 
success of the precipitation and purification of the sewage 
water as here mixed with the milk of lime." At Edinburgh 
irrigation has been in operation for over 85 years. The late 
Mr. Smith, of Deanston, says: 

** The sewer water coming from a section of the Old Town, is dis* 
oharged into a natnral channel or brook, at the base of the sloping side of 
the town, at snfflcient height above a large tract of ground extending 
towards the sea, to admit of its being flowed by gravitation over a sur- 
fsMe of several hundred acres. The water as it comes from the sewers, is 
received into ponds, where it is allowed to settle and deposit the gross 
and less buoyant matter which is carried along by the water, whilst it 
flows on a steep descent From these tanks or settling ponds the sewer 
water flows off at the surface, at the opposite end to its entrance. The 
water is made to flow over plats or plateaus of ground, formed of even 
surtace, so that the water shall flow as equally as possible over the whole» 
with various declinations, according to circumBtances, and it is found, in 
practice, that the flow of water can easily be adjusted to suit the declina- 
Uon.'* 

The practical result of this application of sewer water is, 
that land, which let formerly at from 40s. to £6 per acre, is 
now let annually at from i^30 to .i£40. That which is nearest 
the city brings the higher rent, chiefly because it is near, and 
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more accessibla "The ayersge value of the lend, irrespective 
of the sewer water application, may be taken at £Z per acre, 
and the average rent of the irrigated land at jE30, making a 
difference of j^7, but £2 may be deducted as the cost of 
management, leaving i£25 per acre clear annual income due to 
the sewer water." Indeed part of the Earl of Moray's weadow 
gare as high as £^1 per acre. There is practically no smell 
attending these operations, and its contact with large areas of 
land deodorizes and filters it, undergoing no risk to health. 
Atlanta is well adapted to this plan. There is a positive cer- 
tainty of being able to save the pollution of streams and a 
strong probabilty that farmers will soon be glad to get so valu- 
able a fertilizer as sewer water, free of charge. 

Dr. W. T. Goldsmith, in his able report quotes reliable 
inthorities on the unhealthfulness of sewers, principally in the 
United States. The plan proposed by me is intended espe- 
dslly to cover the defects pointed out; and I favor a correct 
fystem of sewers or none. 

Now, as to water supply, according to estimates made for 
the Atlanta water works, South River furnishes 3,000,000 gal- 
lons daily to the reservoir; the capacity of the engine and 
pomps 2,000,000 daily. London has a population of 3,000,000, 
oring sewers and water-closets entirely; the daily water pass- 
ing through sewers 88,000,000 gallons, making 29 J gallons per 
head per day. Atlanta, with a prospective population of 60,000, 
ind 30 gallons per head would require 1,800,000 gallons daily, 
■Mining it to use as much as London, per head, which can- 
aot be^ as there will never be anything like a proportionate 
qnsntity required for manufacturing purposes. The water- 
dosets only jequire five gallons per day. In Eubanks' Hy- 
(hmnlies it is stated that water-closets " are an ancient and 
piobably an Asiatic device.'' The summer chamber of Eglon, 
King of Moab (Judges iii, 20-25} is supposed to have been 
on& They were introduced into Kome during the Republic, 
snd those oonstmoted in the palace of the Cseaars were adorned 
with marbles, arabesque and mosaics. At the back of one 
itfll extant there is a cistern, the water of which is distributed 
byoocks to the different scats. The pipe and basin of another 
luife been discovered near the theatre of Pompeii, where- 
it stin remains. AVater- closets seem always to have been used 



124 PROOEEDIKGS AND REPOBTS OF 

in the East, and oriental travelers say numbers are erected 
near the mosques and temples. A similar custom prevailed in 
old Rome, Constantinople, Smyrna, and probably all ancient 
•cities. In the city of Fez (Ogilby says) *' round about the 
mosques are one hundred and fifty common houses of ease, 
^ach furnished with a cock and marble cistern, which scoureth 
and keepeth all neat and clean, as if these places were intended 
for some sweeter employment." As there has been some in- 
quiry as to efficiency of the pipe system proposed by me, I will 
give the experience of George E. Waring, jr., C. K, in build- 
ing a sewer at Saratoga, New York, which will relieve the 
doubts and fears of all. He says: 

**The Sewer Ck>mmi88ioDer8 of Saratog^a, (with me as GonsnUing En- 
gineer) have completed a main sewer more than two miles long, for the 
removal of the entire sewage, rainfall, and spring-water drainage of that 
village. The village is large and scattered, has an abundant water-supply, 
is so inclined that during showers its storm waters concentrate rapidly, 
and has, aside from its regular population, five or six enormous hotels, 
entertaining, when full, about as many thousand guests. The village brook, 
itself^ being mainly supplied by spring water flowing from various points, 
over a wide district, is always a considerable stream. As it flowed through 
its old channel — a conduit with rough, loosely-laid stone sidu walls, and 
with a more or less irregular bottom — its sectional area was about five 
feet During heavy rains it was about thrice this. From the uery begin- 
ning of the work, we encountered the most violent opposition on the part 
'Of many citizens, who believed that the sewer contemplated (circular 
three feet in diameter) woald be entirely inadequate, not only for the re- 
moval of the water of heavy rains, but even for the drainage of the hotels 
alone, or the carrying of the storm waters alone; and throughout its con- 
struction this main sewer has been derided as a * cat-hole.* We were 
constantly reminded that one hotel had a main drain eighteen inches in 
-diameter, and another a drain two and a-half feet in diameter, and that it 
was madness, with these drains as our guide, to attempt to accomplish 
■the whole work with a three foot sewer; especially as our lall was said to 
be slight, one foot in four hundred feet On the 9th of July, 1875, the 
connections were made with all of the hotels; the village brook itself was 
turned into the sewer at its head, and its insufficiency was to be demon- 
strated. After every available source of water had been drained, the depth 
of flow in the upper part of the sewer was six and a-half inches. Nearer 
the outlet, where the water had acquired its maximum velocity, it was 
only four and a-half inches. 

**As this was not sufficient to wash out the few loose boards carelessly 
left by the workmen, a hydrant was turned on with a full head, and it had 
the efiect only of raising the flow one inch at the upper end, and less than 
iialf an inch at the lower end of the sewer. On the 10th there fell a vio- 
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J»t thuider storm, flboding the street gutters to the top of cnrbhtones, 
indwhen this flood reached the sewer, its only effect was to raise the flow,, 
at the highest* less than two inches, justifying my original opinion that a 
tvo4bot sewer would have been more than adequate for all that was re- 
fBiiedof it 

"On the 30th of August the entire village brook, with its tiibntaries 
md its many springs, was turned into the three-foot sewer, near the water 
wotka, about one-half mile beyond the outskirts of the village. The effect 
of thia addition was to increase the depth of flow in the sewer from six to 
aiiie inohes, and to increase the velocity of its stream fh>m 150 feet per 
■mute to 185 feet per minute. I can excuse my course in recommending 
•0 large a sewer as one of three feet, only by the fact, that in the state of 
pnblic opinion then, it would have been entirely impossible to secure the 
making of anything smaller. 

"liocal authoiiUes are not always imbued with the true spirit of hu- 
aanity; money considerations are with them oiien of greater importance 
than the question ol life and health, and it not unfrcquenily happens that 
political capital is made out of sanitary agitation. The Hdvocntes of filth 
and dirt appeal U} the breeches pocket— too often with success— tbns ful- 
filling those* linch of the poet Burns, 

" Irian's inhumanity to man 
Makes countless thousands mourn. '* 

** ¥rhile aathorities are inactive, disease and death are not" 

Bat I wish particularly to say, that during the investiga- 
tkms of this Sanitary Commission, though I have not always 
agreed with them, I accord to each tliat sincerity of purpose I 
daim for myself; and though divided as the waves, we are 
united as the sea in good intentions; and when calm, sober 
reflection takes the place of turbulent debate, we will present 
a smooth, anwrinkled front in favor of sowers. 
Beepectfully submitted. 

H. T. M«'Daniei., 

City Kngint'tT. 

Meeting of the CummiHsion, June 8th, 187G. Mr. Dt-Give 
read the following paper from the city of Paris, in answer to 
hiqairiea by himself in reference to the disposal of excreta, etc. : 



. ^ OF THB SEIWB, ) , _ 

CITY OF PARIS, S ChIKJ' ExrilXEEU 8 R>:I»0RT. 

WATMm-'WOKMB AMI) Si-WCBk J)KrAaTMP.NT. ) 

The annexed report of the Inspector of the Sanitary Ser- 
vice^ having control of the removal of excreta in the whole city 
of Parian answers nearly all the questions proposed by the 
Belgian Consul at Atlanta; but we think we ought to add a 
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few complementary explanations in relation to the first ques- 
tion. 

The Consul asks " why Paris has adopted the cistern and 
tubs system, and excluded the faecal matters from the sewers?^ 
and he adds that he heard from an old citizen of Paris that 
the question had been definitely decided in consequence of a 
long experience. 

It is not exact that Paris should have, after comparatiye 
studies, definitely admitted that system in preference to the 
evacuation of the faecal matters by the sewers, and should have 
•excluded in principle for the future this last way of remoyal. 
The truth is that in a past, which is not yet very remote from 
us, the city of Paris had no choice. Paris has about 870 kilo- 
metres of streets, and 70,000 houses. Among her streets some 
are very wide, and require two sewers. Therefore, if a gen- 
eral system of evacuation by sewers of all the fsecal matters 
was adopted, it would necessitate 1,000 kilometres of public 
sewers at least, and 70,000 branchings, amounting besides to 
more than 300 kilometres. Moreover, it would suppose a water 
supply abundant enough to dissolve and carry away rapidly 
the matters. Such a vast undertaking could only be the 
achievement of a long time. 

At the beginning of the present century, Paris had a very 
small supply of water, and only twelve kilometres of sewers. 
In 1850 it was only a little over 100 kilometres of galleries, 
and not a house was in communication with it. It was there- 
fore necessary for every house to store somewhere, for more or 
less time, the matters in a recipient, fixed or movable, where- 
from they would be removed periodically. During all that 
period nothing ciould be done except to regulate the applica- 
tion of this way of disposing of excreta, and this was done by 
an ordinance of 1819, establishing rules upon the construction 
of the vaults, and is in force to this day. Since 1850, it has 
been decided, in principle, that every public way should be 
provided with one sewer passing through the middle, where 
the street would be of a width of less than twenty metres, and 
^ith two lateral sewers when wider. 

In 1852 a decree prescribed that, as fast as the construc- 
tion of the sewers would progress, each house should be, within 
41 fixed time, put in direct communication by a private branch- 
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ing, through which should be evacuated the rain and house 
waters. Simultaneously an abundant supplj of water was provi- 
ded. From this moment the city of Paris was reaching fast (al- 
though that was not the end directly sought by the establish- 
ment of the sewers) the point where one day it could be possible 
to remove the fsecal matters directly by the way of the sewers; 
and the question of doing it, which could not be raised in the 
beginning of the century, was forcibly brought for a solution 
based on principle. Now that Paris has over one-half of her 
sewer system constructed, (five hundred and eighty kilometres 
and cue hundred and thirty-five kilometres of branchings,) it 
is, therefore, more than one-half of the city where the excreta 
could be removed by the sewers; but then arises another ques- 
tion, which complicates the case. The great general collecting 
trunk disgorges its contents below the city, not far from its 
limits^ in the Seine River, on both banks of which is scattered 
a numerous population. The actual disgorging of the sewers, 
without solid matters, in the river Seine, altering gravely the 
waters for many kilometres, in the middle of populations 
cannot be considered anything but temporary, and is in fact 
so. We are studying actively at present the means of stopping 
it by way of lifting steam pumps that would elevate and dis- 
Mbote for agricultural irrigation the whole of the waters col- 
lected by the main sewers. But until we have remedied the 
ineonTenienoes of the actual system, and suppressed the mix- 
ture of our liquid matters with the waters of the river, it is 
evident that we ought not to aggravate it Now, what would 
be tlie oonsequences of throwing the fsecal matters in the sew- 
ers and in the Biver Seine? Opinions differ. It is not de- 
Bumsirated that fresh fsecal matters, dissolved in a very large 
amount of water before entering in fermentation, could have 
mt appreoiable influence upon a river. But, whatever it may 
k% a Ittge portion of the population, and many members of 
the Mbdinistration, have the conviction that it would have an 
taflnoni^ and this simple fact is enough to stop any contrary 
e^Mriment. Therefore, when the using of the sewage wa- 
ters for agricultural purpose, now yet of a restricted applica- 
tion, wOl have been demonstrated to be practicable on a large 
•eaie» tben only the question of allowing the faecal matters to 
be let oat in the sewers will be proposed for solution. Then 
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also it is posBible that this system be adopted, as, to this day^ 
it has been left aside by the fact of circnmstances that one day 
will disappear. The system in itself has never passed in jndg- 
ment, and was, therefore, never condemned. In the meantime, 
as the private branchings are established, the work of removing 
human dejections is simplified by the use of filtrating tubs, 
which retain all the solid excreta, and allow the liquids to es- 
cape in the sewers. We have to-day in Paris ten thousand of 
these apparatuses, and their number increases every day. 

The Enoineer-in-Chtef. 
Paris, March 22, 1876. [Signed] Couctrr. 

inkpector's report. 

First Queation — For what reasons has Paris adopted the- 
system of cisterns and tubs, and excluded the faecal matters- 
from the sewers ? 

That system has always existed. The direct projection of 
fsBcal matters to the sewers was never allowed, but we author- 
ize the running in the sewers of the liquid matters at the time 
of their production by means of a special apparatus called 
filtrating-tubs. 

Second Question — How do you empty the cisterns ? Ans. — 
By means of a double action pump, moved ordinarily by four 

men, and extracting about 250 litres per minute. 

Third Question — How often emptied ? By whom ? At whose 
expense ? Ans, — When it is full, as there is no fixed time. The 
capacity of vaults above a certain minimum is left at the wish 
of the proprietor of the house. The removal is made by special 
contractors, duly authorized by the municipality, and under 
the control of its agent. The proprietor pays for it at the 
rate of three to five francs for each cubic metre. 

Fourth Question — Do you deodorize, by which means, com- 
position of it, al what cost of each cubic metre of disinfected 
matter? We deodorize with salts of iron dissolved in. com- 
mon water, and at 20^* This disinfectant costs five centimes the 
litre or decimetre cubic, and it takes fifteen litres to disinfect 
one cubic metre of matter. 

Fifth Quedion — How many inhabitants can be served by 
one pump and its accessories ? What is the cost of the appa- 
ratus complete ? Ana, — In Paris we use no steam pumps, but 
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the hand pumps above mentioned. For a population of 30,000 

it takes a gang composed as follows: 
5 Working men, including one bcms and five draymen. 

1 Pomp with mrriage and 100 metres of pipe, francs 2,700 00 

8 Iron barrels, each holding 2 cubic metres, francs 1,G00 00 

1 CSarmf(e for 12 barrels of 100 cubic decimetres, francs SOO 00 

14 Horses, francs in.OOO 00 

12 Barrels of 100 decimetre cubic, francs 240 OO 

Baekets, ladders, ropes, etc., et«., francs 100 OO 

Sijclh Question — How many inhabitants can be served by a 
cart removing from houses the tabs or their contents ? Am, — 
The ezecreta of one person being per day of 24 hours 1 \ kilo- 
grammes, one cart provided with or holding 1*2 barrels of 250 
enbic decimetres each, making two trips per day, could not 
serre a population superior to 4,000. 

Seventh Quention — "What substance is used to render cis- 
terns perfectly tight? How are they closed ? Ans, — We use 
burr stone, cemented with hydraulic cement, lined inside 
with same. We close the cistern with a trap of rock or cast- 
iron, fitting in a frame of same material, leaving an opening of 
one metre by 65 centimetres. 

Eighth QueMion — How do, in summer, act the gases engen- 
dered in the cisterns? Do they not rise and fill cellars and 
hoosea ? What is the capacity of cisterns ? A /ix. — The gases 
escape by a ventilating tube of 25 centimetres in diameter, 
beginning in the top of the cistern and rising perpendicularly 
to the top of the house above the roof it belongs to, or 
abore the roofis of the next houses, if these are higher. The 
edacity of cisterns varies according to the plan ; however, 
they cannot have less than two metres from top to floor, and 
two metres in the sides. 

Ninth Qaei<tinn — What portable tubs are used ? Ans: — Some 
iron tnbs of a capacity of 80 to 100 cubic centimetres only, 
so aa to handle them easilv, and some wooden tubs of a ca- 
pacity of 100 to 250 cubic decimetres. 

Tenih QueMion — TN'hat distance from Paris are the subj^tan- 
eee earned, and how are they rendered inoffensive? 

An9. — They are carried eight kilometres from the city. The 
matters of the cisterns are disinfected at the moment of their 
cilraction. The matters of the movable tubs are disinfected at 
the mcnient of their dioj^pirg in the tub. Five l:ui drtd 
9 
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grammes of salpbaie of iron in powder, put up in the tub be- 
fore it is placed for use, are sufficient to attain that end. 

Eleventh Question — How are the matters dessiccated ? 

Ans. — The matters are reduced to powder by depriving them 
of the most of their liquid. For that purpose three basins, or 
tanks, on different levels, are placed so as to allow the contents 
to drop from the superior to the inferior. The matters are put 
in the superior one. As soon as the solid matters have setUed 
in the bottom, the liquids are allowed to flow in the inferior 
tank, from where, after a new settling, they are led out in the 
third tank, whence they escape, perfectly valueless, to the river. 
The basins after that contain but compact matters, with 
which are mixed absorbing material like muck, earth, etc. 
This mixture then goes upon a hard ground, where its perfect 
desiccation is hastened by shovelling, and sometimes by har- 
rowing. When the reduction to powder, or poudrette, is com- 
plete, it is taken under shades, where it is put up in barrels or 
sacks, ready for the trade. 

One cubic metre of matter gives about forty decimetres of 
powder. The cost of manipulating and carrying to a distance 
of eight 'kilometres the said one cubic metre of matter is nine 
francs. The powder, when ready for sale, has no appreciable 
odor or smelL As for richness, the pure guano is richer in fertil- 
izing principles. Guano is worth in Paris 350 francs a ton, while 
the poudrette is worth from 55 to 60 francs per ton. For ma- 
nuring crops we use 250 to 500 kilogrammes of guano, and 
1,000 to 2,000 of poudrette. 

Twelfth Question — Have the medical or the sanitary au- 
thorities, in the past or in the present time, discovered, stated 
or found that the system adopted by the city of Paris does 
produce favorable or unfavorable results upon the health of 
the people, and these results, are they the direct consequence 
of the system ? If any unfavorable results have been pro- 
duced, could not a remedy be applied to it ? 

Ans. — No special authority has ever been called to give an 
opinion upon that subject to this day, as the processes em- 
ployed have nothing contrary to salubrity. 

OOMPLEMENTABT INFORMATION UPON THE THREE PROCESSES OF RE- 
MOVAL OF EXCRETA EMPLOYED IN- PARIS. 

1. Cisterns in masonry. Their cleaning is only done at 
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nighty and the operation, sometimes long enough, is always 
disagreeable for passers-by and the people of the house. Each 
^bic metre extracted costs three to five francs. 

2. Moveable tubs, in wood or metal. 

These recipients can only be employed with success for 
hoases of ten to fifteen persons. They are furnished, repaired, 
removed and replaced at the expense of the proprietor by or- 
ganized companies. The annual price for rent and repairs is 
from fifteen to Ijnrenty francs, and the price of each removal of 
a tab varies between one and two francs. 

The tubs cost to the companies: 

Tabs in wood of 250 decimetres, cubic 40 francs 

Tabs in wood of 100 decimetres, cubic 20 francs 

Tabs in wood of 70 to 100 decimetres, cubic 30 francs 

Their average duration is six years. 

3. Filtrating tubs. 

The direct aud permanent flowing of the liquids into the 
sewers is only permitted through these apparatuses, which, in 
consequence of their construction, retain only the solid mat- 
ters. 

They are generally employed in houses where they use 
water-closets. The space required for their location is very 
small, as they require only a room of one metre by one metre 
and twenty centimetres in height. They hold about 100 cubic 
decimetres; they cost forty francs and last about five or six 
years. 

The landlord who wishes to use them must connect himself 
with the city water-works, and construct a branching to the 
sewers, and then oblige himself to pay, first, to the city an 
annual tax of thirty francs for each apparatus, second, to the 
-cleaning company twenty francs a year for rent and repairs, 
and one to two francs for each removal of tub. 

Besides the process of removal by hand pumps, heretofore 
described, a cleaning company uses also a system called at- 
mospheric, for the extraction of matters from the cisterns. 
The barrels employed are of a capacity of four cubic metres, 
perfectly tight, and provided with two connections with valves, 
■one finder, the other at the top. The vacuum in each' one is 
made at the headquarters of the company, situated about four 
Mometers from the center of the city. The barrel is con- 
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nected by the top with a water tank, and so filled while the air- 
escapes by a small tube. When full, the tube and top connec- 
tions are shnt up, and the bottom connection is connected with 
a steam pump which extracts the water and creates a vacanm. 
That water is, at the same time, sent back to the tank for the 
next operation. As soon as vacuum is made, the barrel is 
directly trotted by three or four good horses, to the place where 
it is needed, and placed in communication by its bottom con- 
nection with a pipe which is plunged in the cistern by an open- 
ing left for that purpose in the top of the vault The end of 
the pipe is provided with a grating to prevent the passage of 
voluminous bodies. When all is so fixed, the valve at the 
connection is opened and the matters do rush instantly in the 
barrel. 

This system has for advantages, to give no smell and to do 
away with the necessity of disinfectiog before the operation; 
but it has some defects: 1st. The barrels fill only to about 
two-thirds, as the vacuum cannot be perfect when they reach 
the place of action; 2d. The keeping in order of the appara- 
tuses requires much attention, and therefore is costly ; 3d. It 
is difficult to operate at long distances; 4th. The cleaning is 
imperfect, as the liquids only are pumped out Therefore, to 
extract the solid matters, it is necessary to use the ordinary 
process of opening the cistern and disinfecting the pasty sedi- 
ment The Inspector, 

(Signed) Galled. 
The Engineer in Chief, 

(Signed) Couche. 
Paris, March 9, 1876. 

Meeting held August 3, 1876, Dr. Rauschenberg read his 
second report, this being in answer to Dr. Goldsmith's con- 
clusions, as follows: 

Atlanta, Ga., August 8, 1876. 
To the Freaidenl and Members of the Sanitary Commission : 

Gentlemen — In answer to the conclusions Dr. Goldsmith 
has submitted to you, as an expression of the cardinal princi- 
ples contained in his report on the removal of offal and ex- 
creta, I respectfully beg leave to present to you the following : 
Dr. Goldsmith conludes, 
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1. " That filth in all its forms is a deadly foe to human life, 
and miuU be speedily removed from human habitations to insure 
4he healthfulness of communities,*' 

If Dr. Goldsmith only intended to express his opinion on 
this subject, in common phraseology, the correctness of this 
first conclusion is admitted; scientifically considered, and as a 
guide for rational action in the initiation of sanitary measures 
its value is, indeed, very small. If filth, in the common sense 
of the word, were such a deadly foe to human life, it is hard 
to understand why a great many people live^ and grow fat, 
during an average duration of life, instead of dying very 
young. 

I think it essential to define what is meant by filth, and 
-why, and when, it becomes injurious to human health. 

The writer holds that filth, in a sanitary point of view, 
means principally vegetable and animal matter, which accumu- 
lates about the human body and the habitations of men, and 
which, under the influence of moisture and heat, is subject to 
early decomposition, and liable to find its way, in the form of 
gases, into the atmosphere, and otherwise, either dissolved or 
mechanically suspended, into the soil and water. 

Organic matter, simply, as sach, is not poisonous to the 
human system, but essentially necessary to its existence, as all 
our food consists either of vegetable or animal substances. 
Its decomposition and putrefaction is the essential factor in 
the production and development of disease, either directly by 
ihe emanation of noxious gases and pollution of the atmos- 
{>here9 or incidentally, but as an essential accessory, by fur- 
•nishing, either on the surface, or within the upper strata of 
the soil of a populous city, or within its wells, springs and 
water-courses, the medium in which the specific poisons, or 
"the contagions of diphtheria, typhoid fever, cholera, yellow 
fever and zymotic diseases generally, find — as living cells, be- 
cause only such can reproduce themselves — the conditions 
necesBary for further development and multiplication. Science 
-does not yet know the exact relation which filth occupies to 
the production of disease; but it knows, with unquestionable 
certainty, that only its removal before decomposition reduces 
the mortality of cities in some manner yet unknown, and that 
•cniy 9uch removed can be recognized as a sanitary measure. 
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Now; if filth, in all its forms, is a deadly foe to haman life,, 
and must be speedily removed, as Dr. G. annoances in th& 
above conclasion, why does be only provide for the removal 
of urine and faeces, and leaves all the liqaid waste from bouse 
and kitchen, and everywhere else, with all its organic and pu- 
trescent material, to take care of itself, and to find its way 
promiscuously, somewhere, to stagnate either in the yards, 
street-gutters, or the imperfect sewers, and finally to con* 
taminate the atmosphere with its nauseating odors, or the soil 
and wells with the products of its decomposition ? Does 
he imagine that these liquid wastes are innocent, and can be 
allowed to pursue this course? If so, and if he has no 
better means to convince himself of the contrary, we re- 
spectfully ask him to examine the street gutters, alleys and 
back yards of the city, and he will find many places where, 
without the presence of any urine or faeces, by the sense of 
smell alone he can easily discover his error. Or does he ven- 
ture to assert that his proposed weekly, or even semi-weekly, 
removal — if such be possible— of the contents of cemented privy 
vaults, or of the pails from earth-closets, or any other kind 
of privy, by carts, will accomplish this speedy removal as he 
calls it — or, better, that removal before decomposition upon 
which we insist ? Can he deny that any one, who has even a 
limited knowledge of chemical processes, must acknowledge 
the fact that urine and fieces together cannot be kept in any 
vessel for twenty-four hoars, at an ordinary temperature of 
the atmosphere, without entering into decomposition ? Does 
he flatter himself that it will be possible for him, or any one 
else, ever to establish a system of cartage of excreta and refuse, 
for this or any other city, which will not leave the much larger 
portion of the urine, and a large share of the fseces, within 
her limits ? And does he think that such a system, with all 
its sanitary imperfections, could be extended over a surface 
area of nine square miles, occupied by only 35,000 inhabitants, 
without an overwhelming, and, to the benefits derived from it, 
entirely inadequate expense ? Or, does he entertain the opin- 
ion that any acknowledged sanitary authority would indorse 
him in recommending such an inefficient and expensive meas- 
ure, when the existence of an artificial water-supply by water 
works, sanitarily and pecuniarily, demands, above everything 
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else, provisions for the drainage of all honses receiying water, 
in snch a manner that this water, after it has received the do- 
mestie and indnstrial filth cannot pollute the atmosphere, the 
soil and the wells of the city: bnt is confined, with the least pos- 
sible amoant of loss, into definite channels, to be conveyed, as 
soon as it reaches them without delay, and with 'sufficient 
speed, by the simple laws of gravitation, beyond the limits of 
the city. 

This is the only method by which all the filth of cities — a 
deadly foe to human life, as Dr. G. calls it — can be removed be- 
fore decomposilion, and any other direct mode of removal is 
mnch more expensive and superlatively less efficient. 

2d. " Thai the water carrioge system of reinoval^ however ap- 
plicable to other cities, is not adapted to meet the sanitary require- 
ments of Atlanta, There is insufficiency of uoater supi^ly and the 
tmaUness of the streams into which the sewage must be discharged 
will cause them to become ^o largely ix)lluted as to con vert them 
into open eeicers.'* 

This conclusion of Dr. O. sounds indeed very ominous; but 
is nevertheless entirely erroneous and incorrect in all its parts. 
The language used in it solicits first, the question: *' Are the 
mnilary requirements of Atlanta different from those of any other 
cUyf" To the best of our knowledge they are exactly the 
same^ from the simple fact that they originate from the same 
causes, to-wit: from the congregation of a larger number of 
inhabitants on a comparatively small surface and the conse- 
quent accumulation of a large amount of all kinds of putres- 
cent organic material round about the houses, within the soil 
and the ground water of the city, so as to produce very gradu- 
ally, but surely, pollution of the atmosphere, soil and drinking 
water, and with it increased morbility and mortality. The pre- 
Tention of these consequenceiTof the density of population is 
the object of sanitarians in all cities alike, and Atlanta makes 
no exception. Therefore, means and measures, by which the 
largest possible amount of the tilth, ofifal and putrescent mate- 
rialy subject to accumulate in cities, can be collected and re- 
moved in the least possible time, to- wit: "Jxfore decomposi- 
Hon" and with the smallest amount of expense from the houses 
and streets of a city, prevented from letting the products of 
decomposition according to their nature, escape either into the 
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atmoBpbere, or find their waj dissolved or suspended in water 
into the soil and wells, are alike needed in all cities to prevent 
this pollution and its consequences, and Atlanta, like other 
cities needs nothing heitei\ and certainly ought not to have aome- 
thing worse. 

The water carriage system, properly executed, is acknowl- 
edged to be that method, by which this complete and speedj 
removal is accomplished in the most perfect manner or at least 
as near so, as human expedients and contrivances can reach 
perfection. If introduced in Atlanta, it will sweep filth more 
radically out of the city than any other method, and will carry 
more of it further out in one hour than Dr. G.*s system of 
cartage will carry out in twenty-four, at little or no expense 
to the city over and above the interest on the cost of the sew- 
ers, as the water-works, wherever sewerage is introduced, will 
soon, to say the least of it, pay their own expenses if not a 
handsome profit 

But Dr. G. tells us the water carriage system is not adapted 
to meet the sanitary wants of our city. He does not deny its 
usefulness directly, but says we ought not to introduce it: Ist. 
because our water-works will not furnish a sufficient water 
supply for a system of sewers; and 2d. because the streams 
which receive the sewage are too small, would therefore be pol- 
luted and converted into op>en sewers. 

In answer to his first reason, concerning the insufficiency 
of our water supply, I must refer to the chapter on our water- 
works, con t ai ned in my first report made to you last May. There 
I have definitely shown by fibres, that at a daily consump- 
tion of 35 gallons per head, the daily supply and capa- 
city of the water-works is amply sufficient to supply a popala« 
tion of nearly fifty thousand inhabitants, and that such an 
amount is amply sufficient for complete sewerage and water 
carriage. If these statements, as to the capacity of the At- 
lanta water- works are incorrect, it seems to me that it would 
establish a good deal more disposition of fairness in Dr. G.^s 
argument if he would show by facts and figures that my state- 
ments are incorrect; instead of resorting to imperative, bat 
nevertheless vague assertions. He calculates that the length 
of 'the sewers of Atlanta will, if all its present streets were 
sewered, be 130 miles, and in this great length of the sewers. 
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that the water supply will Dot be sufficient This mode of 
arguing will certainly not hold good, if he will only recollect 
that water will ran as long as it is kept on an inclined surface, 
and that the velocity, and hence the impetus and mechanical 
power and value of a column of water will increase in direct 
proportion with the length of the distance it runs, the fall 
-even being the same, provided the sewers are built right, and 
only such we advocate. 

His second reason why water carriage does not meet the 
sanitary requirements of Atlanta is, because it will pollute the 
small streams into which it has to be discharged to the detri- 
ment of the surrounding country, and even the city. This 
«oQnds plausible, but it is not exactly so, and if it were so, it 
would not be an argument against water carriage. 

It is true that the branches into which the sewage of At- 
lanta has been discharged, and would have to be discharged, 
if we had a complete system of sewers, are small; but it is 
also true that there are five of them, at least; that they have 
ji good deal of fall, and are generally swift running; that none 
of them go dry even in the most protracted spells of dry 
weather; and that none of them extend further than from six 
to ten miles from Atlanta before they reach respectively, either 
the South River or Chattahoochee, receiving all along their 
course new accessions of water from numerous tributaries, and 
thus, at a very reasonable estimate, doubling their volume of 
water at least every two miles of their course. 

Furthermore, it cannot be denied that these small brooks 
are the natural channels which do now, and will for all time 
to come, receive and carry off all the rain and waste water, de- 
posited on the surface of the city, as it is not likely that we 
«ver will haul it off in carts, or that the law of gravitation will 
change so as to give it different directions. The question, 
therefore, is simply whether we will let this water have its own 
way to get there, either on the surface, in natural or artificial 
drains, in gutters, or through imperfect sewers, or finally even 
through the soil itself, and from there, with the groundwater, 
along the inchnation of the geological strata, into one or the 
other of them. If we permit this promiscuous course to the 
rain, and waste waters of the city, they will partly stagnate 
here and there, in the back-yards and alleys, in the streets and 
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gutters, even in the imperfect sewers we have, and will leave a 
large portion of their filth more or less permanently deposited 
in oar stiff claj subsoil, subject to decomposition, earlier or 
later, according to the temperature of the atmosphere, in these 
different localities, and only the main bulk of them, with a 
corresponding quantity of the city filth, will reach these 
brooks, where, however, it will not be deposited or remain at 
rest, as that does which has been retained in the city, bat will, 
at least, be left in motion, and continually diluted by additions 
of new quantities of new water from tributary branches nntil 
it reaches, within hye to twelve hours, and probably in less 
time, the South River, or Chattahoochee. Thus, if we leave 
our present sewers as they are, and do not build more and 
better ones — and Dr. G. does not only not consider it neces- 
sary, but injurious to do so — we will have this state of things 
well developed in Atlanta, to- wit: Pollution of the atmosphere,, 
subsoil and drinking water, which good sewers would prevent, 
and, in the bargain, pollution of the streams, in almost the 
same degree, and, at least, as soon, if not sooner, as it is indeed 
very evident to me that all the decomposable filth of Atlanta, 
when emptied into them from a well constructed system of 
self -cleansing sewers, hence highly diluted, fresh, andecom- 
posed and almost inodorous, would produce that pollution less 
readily and unfailingly than a smaller, but much more con- 
densed and half-decomposed amount of sewage from filthy 
and imperfect sewers, as we now have. A good system of 
well constructed, self-cleansing sewers, added to our water 
works, will, in a very reasonable length of time, become the 
convenient receptacle of almost the entire mass of decomposa- 
ble waste material of the city, except street garbage, and will 
enable us to put it in motion, and keep it moving out of the 
city, from the very moment it is deposited, at a velocity of at 
least one mile per hour, by the cheapest motive potoer in the 
world — running water. It will enable us to deliver our sewage 
into the natural channels in a state of high dilution, perfectly^ 
fresh, undecomposed and almost inodorous. Whenever it 
reaches them, it is not reasonable to suppose that the swift 
current they possess would allow any large amount to stag- 
nate, but, on the contrary, will keep it moving on at a sa£&- 
cient velocity, with continued additions of fresh water, and 
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hence fresh oxygen, from tributary branches, so as to protract 
the process of decomposition, and to place its commencement 
a considerable distance from the city, where the organic amount 
of particles in it is already so diminutively small, in comparison 
to the amount of water they are distributed in, that it will take 
many years and a large increase of population before this sa 
mach feared pollution, of which Dr. G. gives us such a horri- 
ble description, will, in reality, require consideration. 

It is therefore my opinion that Dr. G., and all who advo- 
cate that the pollution of our water courses will be materially 
increased or hastened by the introduction of such a system of 
sewerage as I recommend, are decidedly mistaken. I do not 
deny that it has taken place in many localities, but I will be 
able to show directly that the want of good sewers, and other 
circnmstances independent of sewerage, are generally the cause 
of it, and for that purpose I must beg leave to make a few 
quotations. The State Board of Health of Massachusetts, in 
its seventh report, January, 187G, in an article on the disposal 
of sewage, says of Manchester, England: 

With a population of 356,600 people, living on 4,ol6 acres, a very 
lazge proportion of them being of the improvident class, this city adhered 
until qnile lately to the cesspool system, discharging its surface drainage 
and kitchen waste into the rivers Irwell, Irk, and Medlock, which became 
filthy to the last degree. Aboat 50,000 of the inhabitants, including those 
in the hotels, are now supplied with water-closets,* and from these also 
the discharge is into these rivers. The better class also live for the most 
part ontiade of the city limits; but whether inside or outside, they insist 
upon having water-closets in their houses. 

In the vain hope of keeping the sewage pure enough to discharge into 
the xiTers, the Health Committee have been abolishing cesspools and sub- 
stituting the pail and cinder-sifter privies already described. These ash 
pits are very practicable where the water-carriage system is not practica- 
ble; but the method of emptying them is costly, and not entirely without 
offense. One hundred carts are constantly employed in Manchester, re- 
moTing a mass of ashes and excrement, which has some high theoretical 
'value. It is piled np just at the edge of the city, and in winter sells rap- 
idly for a shilling and a half a ton. In summer the farmers give only a 
penny and a half, and during the busy season will not always give that 

As will be seen by the annexed plan, taken from the report for 1874, 
of Dr. Leigh, Medical Officer for Manchester, the ash-pit system requires 
tbe construction of sewers in order to carry off the fluid refuse, sink slops, 
etc To connect these sewers with the bouses of Manchester would require 
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an outlay of 60,000 pounds sterling, of which the annual interest would 
be £2,400. The present annual cobt of removing excrement by carts is 
about four times this sum, or £10,000, while Dr. Leigh, the Medical Offi- 
cer of Health, in his last report, shows the necessity of purifying the sew- 
age before letting it run into the rivers. 

The rate of mortality in Manchester is still very high, although it has 
fallen about live per cent in the last seven years. The city has an insuffi- 
cient water supply, and is densely populated. These causes undoubtedly 
contribute largely to the high death-rate, although the latter has been 
attributed by some solely to the want of speedy removal of the filth l^ 
-water-carriage. The ash-pits are emptied only once a week. 

It will be proper to remind you here of the facts, that Man- 
chester has been a manufacturing and growing city for several 
centuries, and is now a large city, with immense and varied 
manufacturing interests, producing hundreds of tons of liquid 
waste and o£fal daily; and that while its population is now 
more than ten times as large, the surface area on which it lives 
is at least 1,000 acres less than that of Atlanta. Furthermore, 
that the Irk, Irwell, and Medlock, while they are frequently 
<;alled rivers, are in reality only sluggish running brooks, with 
very little fall, and with a small amount of water. Every one 
acquainted with the locality will acknowledge this statement 
as correct. These brooks are immensely polluted, but they 
became so in spite of ash-pit privies and direct removal by 
carls, because the liquid waste of the city was allowed, since 
time immemorial, to discharge into them, and in consequence 
of a combination of local circumstcknces, which can only be 
^counteracted by the very means to which Dr. G. charges all 
river and stream pollution, to- wit: by a proper system of sew- 
erage and water-carriage and pmification of the sewage by 
irrigation. 

Hence, river pollution is a natural consequence of the ex- 
istence of large cities, and is certainly a smaller evil than 
intense impregnation of the soil and water of a city with fool 
organic substances, and wherever it exists it certainly has gen- 
^erally been increased or made more prominent by bad seioers, or 
the tvant of sewers at all, than by such sewers as I advocate, 

London and the immense pollution of the Thames is fre- 
quently, but altogether unjustly, quoted by the opponents of 
sewerage — and, as a matter of course, by Dr. G. also — as an 
infallible evidence of the deleterious effects of sewers and 
veater-closets. 
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It would require entirely too. much space to enter into a 
detailed statement of the several very natural causes, which 
ha?e gradually occasioned the pollution of this river to its 
preeent extent I will therefore only mention the most prom- 
inent ones in the briefest possible manner, to establish the 
plain and undeniable fact, that this evil cannot be justly charged 
to Buch sewers and water-closets as I desire to be introduced 
in this city. Several thousand miles of the sewers of the city 
of London have been built in the course of several centuries, 
by the different wards of the city to suit their own local wants 
and ideas, without any general plan or system, and most of 
them are very deficient and of very faulty construction. Privy 
vaults and cesspools of the most imperfect character have 
within a few decades ago, been the principal recipients of hu« 
man excreta, and a large portion of their already decomposed 
contents have for centuries overflowed into these ill- constructed 
sewers, and besides them the excrements of thousands of do- 
meatie animals and the offal of an immense number of mer- 
cantile establishments, workshops, and factories of all kinds, 
haa been emptied into them. These immense quantities of all 
kinds of decomposable material arising from a densely crowded 
population, nearly four times as large as that of the State of 
Georgia, or as large as that of the States of Georgia, Ala- 
bama, Florida, and Mississippi, together, on a surface area not 
moeh larger than that of Fulton county; are there discharged 
into a comparatively small — and, by the addition of sea- water, 
brackish river, which contains very little more water than the- 
Savannah river, at and below the city of that name, at the 
same time a river which rises and falls regularly by the effect 
of the ebb and flow, and whose shores at low ebb are twice 
daily, on each side, exposed to the breadth of about 100 feet, 
to the effects of the air and sun. The outlets of the large 
perpendicular sewers of the city are only under water at high 
tide, hence the sewage of the city has to find its way to the 
water over this bare and muddy surface twelve hours out of 
twenty-four. From the same cause the sewage emptied into 
it ean only make its waj very slowly towards the mouth of the 
river, as it has been definitely ascertained by repeated experi- 
ments, that it will take a log of cork-wood, thrown into it at 
the upper end of the city, two days and a half before it reaches 
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and floats away from the lower end. Hence, the filth of three 
millions of people, taking the population of some time ago as 
a guide, multiplied by 2^, that is filth equivalent to the quan- 
tity that would be produced by seven miUions of people is 
always mixed with the waters of the Thames, within its course 
through this city, and is continually moving backwards and 
forwards in consequence of the ebb and flow of the tide. 

This was the condition of things until a few decades ago. 
Good intercepting longitudinal sewers, which receive the en- 
tire contents of the old sewers and discharge about 12 or 14 
miles below, at Barking and Plumstead, into the river, and ar- 
tificial embankments high enough to hold its water at high 
tide, so as to prevent the exposure of the river mud At low 
«bb, have already to a very considerable extent diminished, 
and will in due time almost entirely prevent the pollution of 
this river. 

These statements, I trust, will make it plain that good sew- 
•erage and water-closets had nothing to do with the pollution 
of the ThaYnes; that Atlanta, an inland town, with its 35,000, 
or in due time even 100,000 inhabitants, whose sewerage can 
be discharged into five branches, and will reach rivers of some 
«ize, within from five to ten hours, which are immensely larger 
in proportion to the number of people from whom they receive 
the sewage than the Thames at London; bears no analogy 
whatever to that city; and that the fear of an early pollution 
of our water courses is based more upon imagination than 
sound reasoning. 

A proper consideration of the causes of the pollution of 
other prominent rivers — for instance, the Seine at Paris — would 
prove nothing more than what already has been sufficiently 
established, to- wit: that direct remotxd of offal and excreta by 
cartage does not prevent river pollution, and that water-carriage 
and proper sevoers enable communities to control their liquid 
wastes — including urine and faeces — and dispose of them in the 
most rational manner, and with the least injurious eff^ects upon 
vmter courses and streams, 

I have often alluded to the enormous mechanical divisions 
and dilution of urine and fseces when removed by a system of 
water-carriage. The fact that their quantity, to the amount 
of water they are contained in is so small that they cannot be 



THE SANITAKV COMMISSION, 143 

detected by sight, smell, and hardly by taste, is amply illns- 
trated by the followiDg statement. I have before me a tabular 
tnd very detailed statement relating to the water supply of 
<me hundred and fifty-nine cities of England, and from it and 
other soarces I know that whenever more than from thirty to 
thirty-five gallons of water are used daily as the average quan- 
tity per head, this surplus is, sanitarily considered, a harmless 
bnt unnecessary waste. I therefore take thirty-two gallons, to 
fusilitate the calculation, as the usual quantity of water used 
in cities per head. The weight of dry fteces per average hu- 
Bian being is one-quarter pound; the solid residues of three 
pounds of urine after evaporation, another quarter pound; 
hence, one-half pound dry excreta per head. Thirty-two gal- 
]oBBf or four cubic feet of water, at sixty pounds per cubic 
foot, weigh two hundred and forty pounds, and one-half pound 
of excreta added to that much water will therefore constitute 
the 480th part of the entire mass. If we now take into con- 
sideration that this 480th part — partly in solution, partly in 
floapension — is kept in permanent and rather swift motion 
from the very moment of its deposit; that this mechanical divi- 
sion and oxygenation, by the oxygen of the water and atmos- 
phere, will be not only permanently maintained, bnt duplicated 
mt least every two miles, and still increased by flushes of rain, 
it can certainly not be hard to comprehend why sewage from 
aelf-cleansing sewers, even with water-closet connection, is al- 
most inodorous, and does not pollute water-courses as fast as 
tbe opponents of sewerage and water-closets would have us to 
believe. These facts, and many others contained in my first 
report, I find fully confirmed in the Seventh Annual Report of 
the State Board of Health of Massachusetts, which was re- 
ceiTed only a few days ago. 

At the end of a report on the pollution of the running 
stteams and rivers of that State, which is certainly the ablest 
paper on the subject ever published in America, this Board of 
Health makes the following declaration: "Finally, the Board 
feel that in the present state of our knowledge, sweeping laws 
for the immediate and general purification of our streams 
would be hardly justifiable, and that they are not called for by 
the present condition of our rivers." 

If that is not the case in Massacusetts, with only about one- 
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seventh part the number of sqnare miles, but one hondreJ 
thousand more inhabitants than Georgia, and factories enoagb 
to produce a yearly value of five hundred millions of doUars, 
it will certainly be some time before it will take place in Geor- 
gia. 

Sewage from self-cleansing sewers, with ample water sup- 
ply, such as I advocate, sweeps all filth away, at a velocity of 
at least 120 feet per minute, or 7,200 feet, something over a 
mile, per hour. It is, in consequence of the enormous dilution 
it has undergone, fully as liquid as water itself, and subject to 
the .same hydrostatic and hydraulic laws, runs fully as fast aa 
water, and hence reaches its outlet almost perfectly inodoroos, 
and, if the streams into which it empties have an uninterrupted 
fall, and a swift current, and allow no stagnation, over any 
extent of surface, it is, in my opinion, a matter of but small 
importance, whether they are small or large, contain much or 
little water, though the sewage is diluted to a reasonable ex- 
tent, and kept in constant motion. 

Hence, the sewage of Atlanta, from self-cleansing sewers,. 
diluted by large quantities of water, as it will be if my plan of 
sewerage is adopted, will reach the outlet of the sewers ino- 
dorous, and when received and carried away at a fair velocity, 
even by small streams, with a swift current, as those we have 
are, being continuously more and more diluted by the water 
of tributary branches will reach larger streams, where its quan- 
tity of organic material will be proportionately too small to do 
any harm, even if it did not reach them long before its decom- 
position. Hence, it will not be a cause of serious pollution of 
our water-courses for some time to come, and the irrigation 
plan of purifying it will not be an immediate necessity, but 
will only recommend itself for early adoption, in the interest 
of agriculture and public economy. 

I am firmly convinced that the percentage of organic mat- 
ter of sewage from well built, self-cleansing sewers will de- 
crease as the water consumption of a city increases, in the 
same manner in which a basin of water, which has served to 
wash ofif the entire surface of the human body, will contain 
proportionately more organic substance than the water of a 
bathirg-tnb would coniain which hnd served the same purpose* 
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The observations of Dr^ Bowjitch, of Boston, Cljairman 
of the State Board of Health of Massachusetts, (I. Report 
1871, page 239,) in relation to the condition of the sewage at 
the outlet of the sewers at Barking, below London, are stri- 
kingly illustrative of the ideas I have advanced above. 

The Doctor after speaking of the charges that have been 
made against the sewerage of London, to- wit: contaminating 
and filling up the Thames, etc., he says: 

"But one can hardly ace how, if sewage contaminations be peruicious 
to Londoners, they should not bo so likewise to villagers. 

I wanted to see and judge for myself, so far as I could by inspection 
and conversation with the inhabitants, what effect had been produced, and 
what would be the influence on my own senses of the emanations at the 
outset Accordingly, I visited Barking, and fortuu>\tely met Dr. Parsons, 
the officer of the Union, in that town, an active, earnest and thoroughly 
accomplished physician, one too, who has the power to examine carefully 
facts, and to modify his opinion if need be, under the influence of facts. 
He had joined with his tellow-citizens in protesting against allowing Lon- 
don sewage to enter the Thames two miles below Barking. He felt per- 
suaded that it must be injurious. He was called upon by the Oovemment 
CV>mmi8sion to present facts, and he began to collect them under the im. 
pression that the result would be as he and his fellow-citizens had sup- 
posed. But he h^is found that death statistics do not at present (after a 
lapse of two years exposure) sustain that view. Seventeen per thou- 
sand li^ing is the death-rate of Barking. He was surprised at this result. 

He remembered moreover, that he had not been especially called U> 
persons residing near the outlets, and there w^as no greater amount or 
peculiar character of diseases prevailing there than at other spots in his 
circle pf practice. Dr. Parsons drove me to the outlet. Our course for 
nearly half a mile was directly ui)on the top of the drain. Every few 
yards I saw gratings ol iron, which I learned were the ventilators of the 
sewer; but I observed no special odor arising from them as I expected. 
We were driving simplv over a smooth greensward. Arrived at the mouth 
I placed mysell directly over thr.' partially running stream. It was low 
tide, and I could see the whole of the opening. I stood over the ventila- 
tor just above the gates, and where I knew that there was a large <|nantity 
of sewage water. I was still more surprised at the absence of odor in all 
these places. The keeper of the gates has a house and rears a family 
above and between them, and the outlet in the Thames. He (issured me 
that he never h.u* observed any peculiar odor, and that his fauiily has en- 
joyed good health. 

The inferences I was obliged to make, were, Ist: That by «^otte means 
nnknown to me, the excreta had become deodorized during the water car- 
riage; and 2d: That at present there was no proof that this dfodoiizod 
sewage water of London does actual harm to those living near it." 

Since Dr. Bowditch wrote these lines, the fact that the sew- 

10 
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age from self-cleanRing sewers isioodorous, Las become much 
more generally acknowledged amongst sanitarians, as the sew- 
ers of Hamburg, Dantzig, and almost all well-sewered cities of 
England Lave proven, and amply prove every day. That this 
is not the case everywhere, where sewage is discharged, is in 
all instances owing either to fanlty constrnction of the sewen^ 
deficient water supply, or both. The Board of Health of Mas- 
sachusetts, in its Seventh Report, speaking of the irrigation 
farm at Gennevilliers, near Paris, for instance, uses the foUow- 
ing language : 

When the farm wan \isited, there wan what is called in England A 
stink over the whole place, which was attributed to three caases: 1. The 
sewers of Paris not being self-cleansing, the sewage has advanced some- 
what in putrefoction before reaching the fields, etc. 

This language of an authoritative body confirms my state- 
ments that sewage from self-cleansing sewers is considered 
inodorous by the sanitarians of the present day. 

The great fears and horrible pictures in relation to the 
pestilent nature of our sewage, and ils effects upon the health 
of the city at the outfall of the sewers, contained in Dr. G/s 
first report, as well as his statements in relation to the insuffi- 
ciency of the water supply furnished by our water-works, I 
must alike reject as incorrect, and the former as decidedly vis- 
ionary and largely overdrawn. 

3d. The conservative plans prevent contamination of drinking water, 
of subsoil water, and of the sumll streams from the city, as Well as the 
contamination of the atmosphere. 

The conservative plans are those, I suppose, by which ex- 
creta are removed directly, either by hand or machinery, and 
used for the preparation of fertilizers. The direct remoTal in 
buckets, the dr^'-earth-closet system, the removal from cess- 
pools and vaults by the pneumatic apparatus, etc, are the 
modes of removal which Dr. Goldsmith enumerates under this 
head, and considers the great means by which all the sanitary 
deficiencies of Atlanta can all at once be supplied. 

I have already stated, in my original report, that they are 
sanitarily the least efficient in the prevention of the contami- 
nation of the soil, water and atmosphere, and financially the 
most burdensome methods of removing excreta: 1. Beoaose 
the collection and removal of the liquid and human excreta 
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\>y manual labor, or machinery, from a large city, is, on accoant 
of the inaccessibility of privies, and other catjses mentioned 
in my original report, entirely too imperfect as to quantity, too 
slow to prevent decomposition before removal, requires more 
care and systematic management than can well be commanded. 

As it seems, however, that my statements, even if they are 
the result of careful research, and represent the accepted opin- 
ion of a majority of the first sanitarians, do not seem to ap- 
peal forcibly enongh to the common sense of our commission, 
I will adopt the more popular and less troublesome method of 
quoting the language of others on the subject. 

Eigenbrodt, a German sanitarian, in his well known work,"*" 
says, on page 6: 

** The bottom of all oar privy tanks, even if it oonsints of well cemented 
znasonry, becomes, almost without exception, pervious, as the formation 
of nitric acid salts will soon succeed to loosen the cement The fluid 
substances therefore percolate into the soil a greater or smaller distance, 
according to its permeability. The main bulk of the gases formed in 
privy tanks, and the like receptacles have no other outlet, but through 
the privy tube into the houses, and, as there is a continual change of air 
between our dwelling and sleeping apartments and the other and colder 
parts of the house, they must necessarily find their way there. After, as 
18 generally the case, haviug been considerably diluted by atmospheric 
air, our olfactory organs are frequently not able to detect them as such, 
but their presence in the atmosphere of our houses has been estiblished 
beyond a doubt by the fact that bright silver-ware often turns dark, if ex- 
posed aay length of time to the atmosphere of houses with such privy 
tanks." 

I need hardly say that the presence of sulphurated hydro- 
gen gas, one of the products of decomposition of human ex- 
creta, causes this change. Further down, on page 7, the same 

author sa^'s: 

**The degree of contamination of the soil of our older cities is often 
strikingly exhibited when new houses are erected in the place of old ones. 
Not long ago, while digging out the soil to make room for cellars and 
basements, we had the opportunity to observe a vertical cut of soil of 
some extent, in the older part of the city of Dormstadt The subsoil ex- 
hibited black streaks, of different breadth, rimnin^ horizontally above 
each other. The same was observed at another place, and most promi- 
nently near an old, lately abolished, privy tank. After the great confla- 
gration at Hamburg, the soil was found impregnated with a mineral hith- 
erto unknown. On examination, it was found to consist of phosphate of 
ammonia and magnesia, and was called struvit*' 

* Die Stredterenigurg, etc. 1868. , 
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In the Sevetb Report of the Board of Health of Maasacba- 

Belts, page 404 and 405, the following statement is made: 

*'Iu Cincinuati and Baltimore loose walled ceaspools are oommoxL 
lu both cities a serious amount of pollution of the soil is said to have al- 
ready taken place. That this pollution may e3dst to a great degree in a 
city, where the death-rate is low, as in London, is true; but there are so 
many sources by which putrefied organic matter from them may get into 
the water we diink or the air we breathe, that cesspools should be tolerated 
only in case nothing better could be got 

The Seventh Report of the Board of Health of Massachu- 
setts, page 190, contains the following expressions in relation 
to the liability of privy tanks and cesspools, no matter how 
they are constructed, to leak and contaminate the surrounding 
soil and water: 

" Now it is a very moderate statement to say that nine out of ten cei^.s- 
pools, the Stite over, do leak and are constructed expressly to leak and 
thus save the expense, labor and nuisance of irequent emptying.** 

Lower down this remark occurs : 

** The action of frost, the jarring of the earth from various causeB and' 
imperfections in workmanship render it impossible^ practically speaking, 
to keep cesspools perfectly tight " 

In spite of all these facts. Dr. G. thinks the collection of 
fseces and urine in privy tanks, a sanitary measure, which 
ought to be generally introduced in the city of Atlanta' to 
avoid water- close tfl and sewers which he deems extremely un- 
healthy. 

Pettenkofer* has established the fact that in the citv of 
Munich, Germany, not quite one- tenth of the human excreta 
are thus removed, and that at least nine- tenths find their way 
into the soil. This looks somewhat unreasonable, but an au- 
thority like Pettenkofer, now perhaps the most scientific and 
most accurate sanitary investigator and observer of Europe, 
cannot easily be doubted or gainsay ed. 

George Yarentrapp, in his celebrated work on the drain- 
age of cities, page 44, alludes to the report of the world- 
known sanitary engineer, Wiebe, containing a description of 
the poudrette works at Bondy, near Paris, which in nearly 
literal translation, sounds as follows: 

'* A visit to this establishment is at least very interesting, if it alone 
served the purpose of convincing the writer of the undescribable horri- 

• Unkersurhungen ieber die Verbreitung dcr Cholera, page 13. 
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tnlitT of the stench with which they contaminate the atmosphere, at a 

considerable distance all aronnd. The author of this commonioation has 

been in many sewers, has walked over miles of subterranean canals, has 

become acquainted with the subterranean basins of crosness, the 1,010 

square feet of surface contents of which are covered with a portion of the 

sewage water of London, of which 10,000 cubic feet are pumped to the 

sea in every minute; but has never before in his life, smelled anything 

which distantly reminded him of the stench at Bondy. It was, even after 

having been for hours in the open atmosphere with a heavy wind blowing, 

impossible to return to Paris in a railroad car occupied by acy one else, 

«tc. 

This state of things, as far as odors are concerned, is even 
worse than what Dr. G. apprehends in his original report, at 
the ontfall of our sewers in Atlanta, if we bnild snch, with the 
only difference that the first is an existing reality, the second 
an imagination, unsupported by facts or experience. 

From the report of the Prefect of Police of Paris, from the 
4th of August, 1854 — also contained in the above mentioned 
work of G. Varrentrapp — I add only a few sentences: 

The direct removal system is a great inconvenience to the inhabitants 
of Paris. The means which are used to difdnfeot the substances do not 
prevent a putrid sinell in the streets. The liquid constituents, after hav- 
ing been saturated with more or less neutralizing substances, are, under 
the supposition that they are odorless, allowed to run into the gutters, 
and disseminate their stinking emanations £ar and near. Mixed with res- 
idues of all kinds, intended to flow into the subterranean canals, they 
produce a degree of fermeutation within them which intensifies the dan- 
gerous nature of the gases rising from them. The stirring of two hundred 
^wagons, which are at work every night to remove privy contents, the work- 
ing of the laborers, the loading of the tubs and the return of these ambu- 
latory producers of unhealthy emanations to la Villette, fill Paris with 
noise, and the air with pestiferous odors. If these proceedings should 
increase instead of diminishing, the condition of things will soon be un- 
endurable. 

The Seventh Report of the Board of Health of Massachu- 
setts (page 180) uses the following language in relation to the 
removal of excrements: 

Of all forms of filth, the most dangerous, as well as the most offensive 
and most common, is fiecal excrement. Cast off by the human economy 
as not only incapable of furnishing any support, but utterly unfit to be 
longer retained in contact with the living body, it is nevertheless stored 
in the near neighborhood of most dwellings and of many wells through- 
oat the commonwealth. 

The same state of things exists here, and my opponent, Dr. 
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G., desires heartily to perpetuate it, only under a little more- 
fashionable cover. I will, however, continue my quotations 
from the above report: 

It lies beneath privies or in the cesspools which receive the waste 
irom water-closets, dissolving and oozing more or less rapidly into the 
sorronnding soil, from which it finds its way into some neighboring well;, 
sometimes rises in gaseoos form, to poison the air; sometimes lies stored 
and larking, to infect any dwelling, whose cellar may be dng info the am« 
bash ground, with **mysterioas unwholesomeness." If any portion of 
that which finds its way into drinking water, came from a person saffering 
with typhoid fever, cholera, dysentery, or with certain forms of intestinal 
worms, it sows the specific seeds of those diseases in many new victims, 
till they multiply themselves manifold. Investigations, canied te the 
point of demonstration in England, have shown that several severe and 
extensive epidemics of typhoid fever have originated in milk brought from 
many miles away in the country, and infected with water into which a 
most minute amount of typhoid excreta had been washed from an adjacent 
and neglected privy. There is no means known of purifying excrement 
on a large scale, except by the roots of growing vegetation, and it doea 
not become us to be positive that even this method can be depended upon 
. to disinfect that which carries the specific poison of cholera or of certain 
parasites. 

The only proper way to deal with excrement is to carry it as fast and 
as far away from human dwellings as possible; and without doubt the best 
way to effect this is by a complete system of water-carriage. But such a 
system must be' thorough, or it will expose us to dangers in our sleeping 
rooms. * * But the great majority of dwellings cannot be furnished with 
water-closets, and must depend upon some form of privy. 

This sounds very much as if privies and privy tanks were 
only suffered as a necessary evil, where water-closets and wa- 
ter-carriage removal could not be had. Can this not be had 
in Atlanta ? I leave this question unanswered here, as it has 
already been amply considered at other places in my report. 

I therefore must look upon Dr. G.'s third conclusion, to- 
wit: that his conservative plans — so called, I suppose, because 
they conserve the filth in the soil and water — prevent contam- 
ination of the soil, water, and atmosphere, emphatically as an 
unpardonable error, when the amount of established facts, 
proving the contrary, is so overwhelmingly large. 

4. " That sewers are dangerous to health from sewer gasses, 
and the certainty, so far as Atlanta is concerned, of the formation 
of open sewers at the various outfcdls,** 

When Dr. G. makes this broad assertion he merely does 
what many others have done before him. He enumerates the 
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eyils of t;be old sewers, which still exist in many localities, and 
charges these evils alike to the modern sewers, which, when 
properly constructed, do not permit decomposition and forma- 
tion of sewer gases to any extent. The existence of these 
eyils in the sewers of certain localities, proves only deficient 
oonstmction. If some houses leak, or do not allow a sufficient 
drcolation of air, it does certainly not prove that houses can- 
not be built without these deficiencies. 

At the International Sanitary Congress, at Brussels, in 
1852, Lord Elrington, then President of the London Sewer 
Commission, said: "L'etat des egouts de Londres est honteux, 
abominable. "'*' This enthusiastic defender of water-closets 
and self-cleansing sewers would certainly not speak in such 
terms of that which he desired to establish, but only that he 
desired to abolish, to- wit: badly constructed sewers. 

Mr. Bagazette, the enginer, who was entrusted with the 

construction of the great longitudinal sewer canals of London, 

says in a report, on the 9th of August, 1867, in relation to 

the sewers of London, generally: 

*' Besides the late eighty miles of sewers for the reception of sor&oe 
drainage, etc., London has over 2,000 miles of old imperfect sewers, which 
have been built in coarse of generations to supply local wants, and of 
which yery many are of exceedingly deficient construction.*' 

Yarentrapp, who states these facts, then continues: 

** It is time, and even highly desirable that those who know nothing 
either about the old or the new sewers, and who, it seems, have no con- 
ception of the material difference between them, shonld cease to ascribe 
the results of the deficiencies of the badly constructed sewers to those 
which are constructed on correct principles, and shonld learn to compre« 
hend the fact that the advocates of water-closets and sewers had already 
recognized these evils, and were engaged in remedying them long before 
they became partieipautH in the controversy." 

No member of this Commission will be astonished if the 
humble writer of this report assures them that he joins the 
distinguished author of the above lines in his wish, from the 
Yery bottom of his heart 

Eigenbrodt, in his work on the cleansing of cities, men- 
tioned already several times in this paper, says, on page 65 : 

** Facts establishing the dar.ibility and sanitary efficiency of regularly 
constructed sewers, beyond all doubt, have been furnished quite lately. 
The report of a commission appointed by the Association for the Promo- 

*8ee Yarentrapp, Die Sta'dereinignng, page 121. 
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tion of InduHtry, at Altona, on the 10th of May, 18G7, gives them, aud 
moreover, of the most convincing character. The entire nystem of sew- 
erage of Hamburg, planned and executed in 1842, by the well-known Eng- 
lish engineer, Mr. Lindley, was by that commission thoroughly examined. 
The result was, the apprehension that the liquid contents of sewers would 
penetrate their walls and infiltrate the surrounding soil has proven un- 
founded after an experience of ten years in Altona, twerty-five years in 
Hamburg. • • * Accumulations of ftocal, or other solid, substances, 
were not discovered anywhere, and the air within was almost entirely in- 
odorous. " 

Eigenbrodt, after this, concludes that: 

''After such well authenticated conclusions of a commission, which, 
in consequence of its composition, was, by no means, prejudiced in favor 
of the sewers of Hamburg, all the fears and apprehensions that modem 
built sewers, in spite of all care of construction, would finally become as 
permeable and leaky as the old ones, loose their significance and after 
such an experience it becomes the duty of all, and, in particular, of sani- 
tary and municipal officers, to see to it that hereafter no more sewers are 
put up after the old and worthless construction, as all experts have con- 
demned them, as dangerous to health, even if they are intended to carry 
only wash and kitchen waste. *' 

These quotations should convince Dr. G. that good sewers 
can be built, and that the evils he attributes to sewers can be 
avoided, and have been avoided, wherever a proper under- 
standing and good will are on hand to accomplish this object. 

5. " That seuxige pa^^mig through neivers itt xoorthless a>* a ferti- 
lizer however treated. That precipitating processes or-seivage irri- 
gation do not rid the streams of polluted matters. That seuxige 
irrigation is esjyecially dangerous to health. That either of these 
j}lans are costly expenditures and have been almndoned wherever 
inaugurated ' 

This remarkable conclusion of Dr. G. contains quite a num- 
ber of items which for the purpose of preventing confusion, 
will as far as possible be considered, each, one to itself. 

How, and from whom did Dr. G. learn that sewage passing 
through sewers* is worthless as a fertilizer ? I have in no work, 
essay or paper seen any doubt expressed as to its fertilizing 
qualities. 

In the Fourth Eeport of the Board of Health of Massa- 
chusetts, page 115, Phineas Ball, in a paper on the opportu- 
nity and possibility of utilizing sewage in the city of Worces- 
ter, says: 

" There can be no doubt as to the value of sewage, when used properly, 
as an agent in the promotion of the growth of every crop useful to men.** 
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Dr. Varrentrapp, next to Petteukofer, the most reliable 
sanitary authority of Germany, if not of Europe, gives on 
page 65 and GG, of his work on the drainage of cities, from 
which I have quoted repeatedly, the theoretical value of sewage 
as a fertilizer, according to the calculations of Liebig and the 
analysis of Way. He puts it down to each average individual 
yearly, as equivalent to 66 § lbs. of Peruvian guano, or 12^ lbs of. 
ammonia, worth 8 shillings 4 pence per'year. In relation to its 
practical value, he says that with proper irrigation establish- 
ments it is decidedly greater than that of the undiluted sub- 
stances gained by direct i emoval, and on page 63, he uses the 
fllowing language : 

"Nevertheless, we contend that the fall fertilizing power of all the 
filth and offal of cities can otUy be preserved for the benefit of agricnltar^ 
by the universal introduction of water-closets and systematic canaliza- 
tion." 

Further more, he claims: 

**That, as the transportation of the fertilizing substances of sewage 
water occasions no farther cost, as the rain, kitchen, and industrial water 
must be removed from cities any how, the cost of irrigation, and where it 
is necessary, the elevation of the sewage by pumps, unless very considera- 
ble, is cUieays cfieaper than direct removal, " 

Lower down in his work, page 32, he says: 

'* After the very definite conclusions of the English Ofiicial Commis* 
sions, and after all ot which has been said previously about the different 
localities, it has been sufficiently established that sewage irrigation wher- 
ever it has been used a longer time, this usage has been an advantage to 
health, has served to keep rivers clean and promoted the interests of agri- 
culture. Only in this shupe, all Hit fertilizing offal of cities can he trans- 
ported to fields in a form i»Oil)rouSj inoffensive to healthy and al the same time 
most subject to be icelland uniformly absorbed by the soUt and by roots itfyrofjo- 
in] plants.*' 

These expressions of Varrentrapp do not coiTespond with 
the views of Dr. G. and his authorities, although the reputa- 
tion of the former as a sanitarian is world-wide and without 
reproach. This difference is indeed difficult to account for as 
it is not probable that Dr. G., or even the authorities he 
quotes from should have had more extensive or better oppor- 
tunities for correct observation and information than he has 
had. But as this is only a Oerman authority, not so well known 
and not so highly appreciated by many here as French and 
American and English authorities, let us look round a little 
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farther and see what they are doing, and how they are think- 
ing about this sewage and the value of irrigation; its purify- 
ing influence on the sewage on the one hand, and its nutritive 
effect on the irrigated plants on the other. In the " German 
Quarterly," for the^ cultivation of public health, vol. vii, page 
24, we find a report of Prof. Dunkelberg's, on the sewage irri- 
gation as it^is practiced at Gennevillers, near Paris, and at 
Dantzig, Germany. He was sent by the Prussian Govern- 
ment to investigate and report on this subject, and the state- 
ments he makes emanate from the reports of French engi- 
neers, and are known to be correct and reliable. The follow- 
ing is an extract from his report: 

** The first efforts of the Municipal Government of Paris to make 
260,000 oabio m. of sewage, which empties daily into the Seine, near 
Cliohy, innoonous or respectively to utilize it, was made in 1867, and 
consisted in the attempted disinfection of a portion of the water by 
sulphate of alumina, and the use of another for the irrigation of a 
small field. This ^field chosen for experiment lies opposite Clichy, 
on the left bank of the Seine, tin a peninsula called Gennevilliers, which 
embraces more than 2,000 hectares of almost entirely level land, 
the culture of which has been entirely neglected, although its distance 
from the fortifications of the city is only four kilometres, from the 
markets only eight kilometres. The noted poverty of this soil accounts 
for the neglect in its cultivation, even so near the city. The subsoil con- 
sists of coarse gravel, 'deposited by the Seine centuries ago, which is only 
covered by a layer of sandy and poor loam, which, however, constitutes a 
very good filter to accomplish irrigation of the soil, as well as purification 
of the water successfully. The entire plain is not interrupted by a single 
hill, but lies, on an average, six or seven metres ^bove the outlet of the 
canal, to which heighth the sewage has to be pumped by machinery. 

From 1868, Mr. Mille and Mr. Dorand Claye, from whose reports the 
following statements are principally taken, planned an irrigation project 
on the basis of the small experiments made the year before, which was 
submitted to the municipal government of the city. This aroused a per- 
fect storm of petitions against irrigation. The municipal governments of 
Asniers, Clichy, St Ouen, Argenteuil, St. Denis, the General Council of 
the Departments of the Seme and Oise, protested unsuccessfully against 
this project, and entreated even the £mperor with thousands of signatures; 
while, on the other hand, the inhabitants on the banks of the Seine pro- 
tested just as forcibly against the continual flow of the sewage into the 
river. As it was impossible to satisfy both parties, and as the objections 
which wore urged against irrigation became perfectly untenable under 
impartial consideration, the Prefect of the Seine, Hausman, in unison 
with the City Council, decided, on the 10th of July, in favor of the intro- 
duction of the plan of the above named engineers. Hence, from the first 
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of May, 1869, from 5,000 to 6,000 cubic metres of sewage water were daily 
pnmped np by a forty-horse power engine. Two-thirds of this qnantity 
were purified with sulphate of alumina; one-third was partly used to irri- 
gate a sur&oe of from five to six hectares (about 2 J to 3 acres), which the 
dty had bought, and the balance turned over to from thirty to forty per- 
sons, who had the good will to support the plan of the engin<^rs by test- 
ing it for irrigation. The results on this extremely poor soil were exceed- 
ingly satiafiEMstory, and in spite of the continued agitation against it, the 
landowners clamoring for sewage water increased so that at the end of 

1869, firom thirty to forty hectares were irrigated, and the chemical purifi* 
cation became unnecessary. 

The irrigation campaign of 1870 opened with the best prospects. The 
TSiy porous soil absorbed yearly, per hectare, 5,000 cubic metres (161,730 
cnbia feet), and unusual crops^for instance, 70,000 kilogrames* kale, 
60,000 kilogrames parsnips, 150,000 kilogrames turnips, and yields of from 
6»000 to 8,000 francs per hectar — were obtained. 

At the same time there was not the slightest sign of insalubrity per- 
ceptible, neither in winter nor summer. An entire village, les Gresillons, 
grew up round the municipal irrigation field ; the rent of lands accessible- 
to irrigation rose, and one of the richest manufacturers of perfumeries of 
Puis, Gerdin-Hadancourt, erected a factory right on the edge of the irri- 
gation fields, in order to develop, either directly or with the aid of the 
gardeners, the cultivation of aromatic herbs, particularly the peppermint. 
In the fiaoe of these conrincing facts, the opposition to irrigation naturally 
disappeared, and it became possible to think of extending it over the en- 
tire peninsula. A project for this purpose was planned and sanctioned by 
the Govemment on the 30th of July, when the war broke out, and put, 
with the subsequent seige of the city, a stop to all efforts in that direc- 
tion. After peace was made, the landowners insisted again upon a resto- 
ntion of irrigation. The former project was revived, and after the bridge 
at Cliohy, which in the contest between the commune and the govemment 
had been blown up, had been restored, the arrangement was made to Liy 
cast-iron pipes, of 1.10 metres in diameter under its floor, for the purpose 
of conveying the sewage-water pumped up on the right bank of the Seine 
to the left bank, and into the pLiins of Gennevilliers. A similar pipe was 
put under the bridge of St Ouen, which conveys the sewage from Cha- 
ronne, Belleville, and Moutmartre, about 30,000 to 40,000 cubic metres 
daily, across the Seine. Another pumping ntition was established, and 
from the first of May, 1872, the sewage could again be conveyed to the 
plains, which had not been the case for twenty months, since the first of 
September, 1870. Hardly had the regular supply commenced, when 22 
landownerR, with 45 hectares, began to clamor for the sewage, and the 
maohinee bad to work day and night, and 12,000 cubic metres had to be 
niaed daily for several months to satisfy their wants sparingly, while in 

1870, 6,000 to 6,000 cubic metres were fully sufficient 

The irrigation field of the city is considered a model garden, consist- 

*1 kilograme equal to about 2^ pounds Troy weight 
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ing of six liectares, worked by Beveral experienced cultivators. The flor- 
ist, Howard, cultivates about 7,000 square metres, with ornamental flow- 
ers, and pays 500 francs rent Vivet gets one price after another for his 
excellent vegetables; Forest and Ghevallier raise fruit 

The time when the quality of products raised by irrigation was con- 
sidered inferior is passed long ago. 450,000 heads of cabbage were sold 
at Paris in 1872 from these irrigation fields. 

Private undertakers, however, have established the most successful 
methods of cultivation by sewage-irrigation, and also determined the crops 
and plants best adapted to that kind of cultivation* Fifty-one hectares 
are almost exclusively cultivated in vegetables and industrial plants. The 
ditches are mostly made with the plow, seldom by manual labor alone; 
the common expense p^ hectar for rent and cultivation amounts to from 
500 to 700 francs, the value of the crops often to 2,000 francs. The culti- 
vation of some vegetables is connected with an expense of 2,000 to 2,500 
francs per year per hectare; but the value of the product reaches frequently 
7,000 to 8,000 francs. 

"Under these circumstances there was no cause for astonishment, if, 
on the part of private land-owners, petitions were made to furnish for the 
next year 83,495 cubic meters of sewage daily, for the irrigation of 571 
hectares, and the results in that year were again as satisfactory as the year 
before. 

'*The Secretary of Agriculture has appointed a commission, with the 
vegetable gardener, Hardy, as president This commission has established 
a great many lactfl in relation to this modd of cultivation. It has, also, 
been authorized to distribute prizes among the most intelligent and most 
successful irrigation farmers." 

Farther down, Denkelberg says, in the same report: 

*' Upon the whole, there is, with proper construction and direction of 
irrigation establishments, not the slightest cause to fear that the same 
would, in any way, injure the health of cities, either by foul emanations, 
or by contamination of the ground water. The rational construction of 
sewers establishing and securing the proper drainage of a city, and proper 
construction of irrigation ditches, according to quality of soil and crops, 
and finally the proper distribution, and repeated usage of water, etc., will 
furnish a sufficient guarantee against these evils. But all this can only 
be accomplished if the supervising engioeer does not have to acquire the 
necessary knowledge by fueling and probing round at the expense of the 
city.*' 

To continue to give you the more minute details of this re- 
port, or to undertake to give jou translated extracts of the 
one about the sewage irrigation at Dantzig, would be too tedi- 
ous, and require too much labor and time; but I give jou only 
a few very short quotations in relation to the irrigation experi- 
ments at Dantzig, from the Seventh Annual Beport of the 
Board of Health of Massachusetts, pages 393 and 394: 
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** When the English oontractor, Aird, undertook to build the »ybtom 
of Mwera ao soientiftcally planned by Wiebe, for this city, of 80.000 inhab- 
iUuAtfi, they agreed to keep them in order, and to purify the sewage, by 
irrigAiion, for thirty years, at an annual expense to themselves of about 
$^000 or $7,000, for keeping the. pumps and conduits in order alone. 
Thej were to hare the rent of 1,000 acres free, and all the iucome from 
the crops aocmes to them. The sewage is carried nearly three miles, and 
18, at present, applied to 250 acres of what was, at the beginning of the 
experiment, almost a barren saudbeach, on the shore of the Baltic sea. 

Id 1872, the second year of the experiment, 15 acres were got under 
ealtivation, and now 1875, 250 acres are covered with luxuriant crops, 
while some of the land has become very fertile. From a sanitary point of 
Tiew sewage irrigation has proved a marked success at Dantzig." 

Does all this lead you to conclude with Dr. G. that sewajje 
is worthless as a fertilizer; that sewage irrigation is especially 
dangerous to health, and that it is a costly expedient and has 
been abandoned wherever inaugurated? 

I quote further from the Fourth Report of the State Board 

of Health of Massachusetts, page 115, the following statement 

in relation to sewage irrigation : 

*'SucoesH in enterprises of that kind in this country must be based 
on home experience; but when this is once attained every inland villa^^e, 
oity and manufactory will regard it as a useful addition to their system of 
Water supply and sewerage. " 

In the Seventh Report of the Board of Health of Massa- 
chusetts, in the description of the Breton sewage fami, near 
Croydon, England, page 358, we find the following: 

•• Under the Public Health Act of 1848. the authorities of Croydon 
built extensive sewers and connected water-clost^ts with them, as the law 
compelled them to do. As the river Waiidlo, into which they discharge 
this sewage, is a mero brook, ankle deep in some places in Kummer, it 
soon became so polluted as to give occasion for frequent complaints. Tho 
various deodorizers, precipifcints, etc., were then trieil and proved to ba 
fiulnres. At last irrigation was begun in an experimental way, as there 
ma abHoIately no experience in any part of the world to serve as a j^nide. 
• • • * When the town was compelled by chancery injunction to pu- 
rify its sewage, so as not to make a common sewer of the river Wandle, 
the first attempts at irrigation were attended with many failures, and at 
times ft nuisance was probably created. Experience however has remediM 
all these defects; the farm is now free from odors, and there has not been 
a single complaint for several years, although there are many people liv- 
ing in the immediate vicinity, and the public road passes directly through 
the tann. Siz houses, each renting at from C12-3 to €150 a year, have bef-n 
built within a few rods of the irrigated L\nd. A large orphan asylnm 
is close to one boundarv; and one-fourth of a mile distant twentv-flve cot. 
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tages have been bnilt In all these places, typhoid fever is almost nn- 
known. The workmen and the occupants of the cottages, use by prefer- 
ence, the purified sewage for domestic purposes. It looks clear and 
sparkling, has no especial taste, and more than satisfies the conditions of 
the Hivers Pollution Commission, and the brook into which it runs is 
literally filled with minute fish. The water is so clear and free from pu- 
trefactive ingredients, that a wealthy gentleman, living near by, has built 
a conduit at his own expense, to have it conveyed through his own 
grounds." 

I interrupt my quotation here for the purpose of stating 
the fact that this very gentleman, who built this conduit had 
previously compelled the city by law, to empty the sewage into 
the Wandle below his park and fish-ponds for fear of sustain- 
ing injury. When convinced that his fears were unfounded he 
built the conduit spoken of to have the benefit of the puri- 
fied sewage to increase the capacity of his fish-pond. 

Does all this look like sewage irrigation was not a proper 

remedy for the purification of sewage and prevention of river 

pollution? But let us continue our quotation from above: 

** Part of the land was originally bought for £160 an acre, the rest is 
leased at from £10 to £12 an acre per annum. Under such circumstances, 
ai^d considering the fSeict, that the farm is carried on by a corporation and 
not by an individual, it is natural to expect that it would not be profita- 
ble. The loss is slight, however. * * * The crops raised look in ad- 
mirable condition. * • * The party went away satisfied; that a sew- 
age farm is not a swamp; that it does no injury to the health of the neigh- 
borhood; that it does not damage residential property, except from the 
ideal point of view; that it turns poor land into land capable of producing 
luxuriant crops; that its produce is beneficial to cattle, etc. ; that the food 
is fit for human consumption ; that a large farm cannot be managed suc- 
cessfully, except a large capital be invested in it; that the experience of 
sewage irrigalion on the same land for fifteen years will justify the capi- 
talists to invest in sewage agriculture under favorable circumstances. " 

Dr. Carpenter showed that the death-rates had diminished in the vi- 
cinity of the farm. This fact showed, at least, that no influence unfavor- 
able to health existed there. 

In the same report, page 345, speaking of the alleged ill 

effects of sewage irrigation, the following statement is made : 

The testimony on this point is overwhelming. No cases of illness 
have been traced to emanations from well ordered sewage farms. Even in 
Edinburgh, where they are carelessly managed and foul smelling, this has 
been the case. In fiftct, during the cholera epidemics of 1859 and 18G6, 
this region enjoyed complete immunity from the disease. 

Those of the gentlemen who desire further testimony in 
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favor of the efficiency of sewage-irrigatiou, and in favor of the 

fact that it is the least expensive and the most efficient method 

of preventing water pollution, need but to read the article on 

Disposal of Sewage, by C. F. Folsom, M.D., Seventh Report of 

Board of Health of Massachusetts, page 276 to 402, and they 

can find more than I possibly can embody in this answer to 

Dr. G.'s conclusions. I will conclude with one more quotation 

from page 401, which reads as follows : 

Where sewage-irrigation is the cause of a nuisance, it will be fonud 
either to proceed from the use of old and put^d sewage, in large and foul 
open ditch-like carriers, or from opei/ tanks and large carriers being 
adlowed to become foul. 

The Board of Health of Massachusetts, the numerous En- 
glish Commissions,'*' who have extended their labors over many 
years, and were all composed of the best talent and gentlemen 
of the highest integrity, and also the German investigators, 
most indeed have overlooked a great many facts, or must have 
drawn very erroneous conclusions, as all of them do certainly 
noi consider sewage worthless as a fertilizer, or irrigation with 
it dangerous to health, like Dr. G. and his isolated authorities 
do. It is of course left to the decision of this (Commission on 
which side the most weighty argument and testimony is ar- 
raigned. 

When Dr. G. calls the precipitation of fertilizers by chem- 
ical process a costly expedient, which has been, or — I would 
like to add — will be abandoned wherever it has been inaugu- 
rated, we fully agree with him, and it affords us some satisfac- 
tion to be able to do so at least in relation to one of his con- 
dnsions. No sanitarian will oppose him in this point The 
Board of Health of Massachusetts, Seventh Report, page 398, 
says: 

Precipitation by chemical processes was referred to by Hoffman and 
de Witt in the report of the Metropolitan Main Drainage Commission in 
the following langoage, which fedrlj represents the opinions reached in 
France, Germany, and England: *'The problem of profitably recovering 
the valoable constitaents of sewage remains, tip to the present moment, 

*The reports of the Sewage of Towns Commission, of the General 
Board of Health, of the Royal Sanitary Commission, of the Metropolitan 
Drainage Commission, of the two Bivers Pollution Commiwions, and of 
the medical oncers of the Privy Council, were all in favor of irrigation, 
and only Dr. Lethby, from whom Dr. G. frequently quotes, is its miin 
and almost single opponent in England of any not:;. 
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altogether unsolved, and vei-y faint indeed are the hopes that the proceris 
of chemical discoyery will Bupply the means of so doing. The valuable 
constituents of sewage are like the^old in the Bhine; its aggregate value 
must be immense, but no company has yet succeeded in raising the treaii* 
ure. 

In the present st^te of our chemical science, t' en, irrigation must be 
said to be the only method by which we can hope to get satifaclory results 
in purifying sewage. 

In full harmony with this opinion are those expressed by 
every English commission which has investigated the subject. 
The Firfcit Rivers Pollution Commission states, in 1867: 

No arrangements for treating sewage are satisfactory, except its direct 
application to the land for agricultural purposes. 

This opinion has undergone no change, whatever, up to 
this date. The sewage of Towns Commission has given the 
same opinion.* In their second report they say : 

**It is a matter of regret that so little progress has been made in the 
utilization of sewage in this way, since the period of our previous report. " 

In their last report they say: 

**The right way to dispose of town sewage is, to apj^ly it continuouijly 
to the land, and it is only by such application thnt the pollution of rivers 
can be avoided. '' 

After all this overwhelming evidence, you will certainly 
not be astonished if I .pronounce Dr. Goldsmith's fourth con- 
clusion, with the exception of that part which relates to sew- 
age precipitation, utterly erroneous, and propose to express 
the facts, acknowledged as such by the large majority of sani- 
tarians, in relation to this subject in the following impartial 
conclusions : 

1. Town sewage, when used for the irrigation of fields, is 
the most suitable medium gained by any method of removing 
offal and excreta, in which the largest possible amount 
of fertilizing material contained in these substances can be 
preserved and utilized in the interest of agriculture and na- 
tional economy. 

2. The fertilizing powers of sewage as well as the highly 
purifying effect of irrigation on sewage fluid, are established 
beyond a doubt, by well established laws of agiicultural chem- 
istry, as well as the results of experience. 

3. Sewage irrigation is a late proceeding, and the laws and 
principles by which it shall be practiced with (Jifferent kiuds^ 
of sewage, on different soils, and in different climates, to attain 
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resnlts, sanitarily as well as financially satisfactory, are not yet 
sufficiently understood and established to prevent failures in 
many localities; bat abundant proof is now on hand to show, 
beyond doubt: 

(a) That in all localities where sewage has to be purified to prevent 
pollution of water-courses, this object can be fully accomplished, sanita- 
rily, by proper irrigation, with a much greater prospect of covering all 
expenses, and perhaps clearing a handsome profit, than from any other 
method ot disposing of city excreta and offal; provided topographical ob- 
stacles, requiring machinery and labor for the elevation of the sewage, or 
the scarcity and high price of land do not necessitate the investment 
of too large a capital, in order to establish irrigation in a manner, which 
would satisfy the demands of hygiene and agriculture at the same time. 

(&) That the net profits and financial success will depend entirely 
upon the degree of knowledge and judgment used in the preparation of the 
soil for irrigation, and the frequency and duration of the sewage applica- 
tion to the different crops at the different seasons, and that wherever this 
knowledge and judgment has been attained, sewage irrigation will become 
an in&llible source of more or less profit to a large majority of the locali- 
ties where it is practiced, and will, under the most un&vorable circum- 
stances, be less expensive than any other method to dispose of the filth of 
cities. 

In relation to Atlanta, I have already stated, in my first 
report, that I am convinced that there will be no difficulty to 
find localities to which the sewage can be carried by gravitation, 
n^Jj at the same time, sufficiently large plats of land, at a 
reasonable price, to effect a thorough purification of the sew- 
aga Some of the land might need underdrainage but upon 
the whole I am decidedly of the opinion that the sewage of 
Atlanta could be purified and at the same time profitably used 
for cultivation of vegetables and other crops, without a very 
considerable outlay of money. 

6. " T}uit the cemented vault system and removal by the pneu- 
matic process, with either the dry earth, or pail, system, will prove 
the best means of improving the sanitary condition cf our city" 

I have already in my original report as well as in this paper, 
amply shown that removal by hand or machinery is decidedly 
the most ineffective and least economical method of remov- 
ing excreta and filth from a city and no sanitarian would think 
of earth closets, cemented privy vaults and pneumatic removal 
anywhere, where an ample water supply can be had or in any 
house where unsurmountable obstucles do not exclude the 
erection of water-closets. 
11 
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Dr. G. troubles himself very mnch about the removal of 
urine and excrements, but he does not make a single sugges- 
tion in his report in relation to the removal of liquid waste 
and filth, and seems to think that the existence of a water 
supply by water-works is in the consideration of the sanitary 
improvements, our city needs a mere matter of moonshine. 
What is Dr. G. going to do with the polluted domestic, indus- 
trial, and street water of the city ? Will he be good enough to 
tell us ? Is he going to run it all into his cemented privy vaults^ 
or does he consider our so-called sewers good enough for its 
removal ? Does he deny the fact (hat the liquid waste of a city 
with vmter-works is nearly as pregnant with putrescent matter 
without water-closet connection as with it,"^ and requires good 
sewers as imperatively as if it received all the urine and faeces 
from a regular system of water closets. If he proposes to let 
all this liquid waste run into the cemented privy vaults, how 
large is he going to have them built. If he proposes to dis- 
charge them into our street gutters and sewers as they now 
are, and thinks them fit to receive and convey them, does he 
not constitute himself at once an advocate of deficient sewers 
and of the perpetuation of the very evils which he has so often 



Composition of Sewage. 



Total of solid matters in solution 

Organic carbon 

Organic nitrogen , 

Ammonia , 

Kitrogen as nitrates and nitrites. . . 

Total combined nitrogen 

Chlorine , 

) Mineral 

Suspended matter, > Organic 

) Total 



Average of 54 Average of 38 
Sp e c i m e n 8 , S p e c i m e ns 
from 18 cities. from 15 cities 



with water- 
closets. 



72.200 

4.696 

2.205 

6.703 

0.003 

7.728 

10 660 

24.180 

20.610 

44.690 



without water 
closets. 



82.400 

4.181 

1.975 

5.435 

0.000 

6.451 

11.540 

17.810 

21.3(.K) 

39.110 



The proportion of putrescible organic matter in solution was greater 
from sewage in the water-closet towns; but that in suspension was greater 
in the others. Of course, the total quantity of refuse discharged by 
sewers is less in the towns supplied with privies. The amount of sewage 
corresponding to 1.066 persons where water-closets are used is the same 
as that from 1. 154 under the other system. 

* This table, taken from the Seventh Report of the Board of Health of 
Massachusetts, exhibits the comparatively small difference in the composi- 
iioa of the sewage from towns with and without water-closets: 



THE 8ANITABY 0OMMI88ION. 163 

indignanilj condemned, and with which hB has so unjustly 
and indiscriminately charged the sewers, tre construction of 
which we desire to effect by these reports ? Or does he intend 
that the so-called sewers as they now are in Atlanta, can be 
allowed to remain, without creating from year to year a greater 
contamination of the soil and wells of the city, to such an ex- 
tent, that the sanitary benefits caused by his pneumatic weekly 
removal of urine and feeces from cemented privy vaults, etc., 
would in comparison to the harm done by these deficient 
sewers, be so infinitesimally small andinsignificant that it could 
hardly come into consideration against the plain magnitude of 
the former? 

The fact is simply : water-works and aewers belong togeiher^ 
wherever the former exists, the latter must be added sooner 
or later, hence Atlanta must have good sewers, and whenever 
she has them, she cannot only with impuuity, but to her great 
sanitary and financial advantage, add water-closets and water- 
closet connections. Privy- vaults and inodorous pneumatic re- 
moval or direct removal with the pail system wo ild indeed be 
an expensive and unjustifiable proceeding here, which, even if 
tiie common sense of the people would admit of its introduc- 
tion as a sanitary improvement, could not maintain itself in 
execution, but the least imaginable length of time. 

This is my firm conviction. Now allow me to quote a few 

authorities on the subject In the last Report of the Board 

of Health of Massachusetts, the following statements occur: 

The earth-closet is tolerably familiar to us in this coantry, but here 
and in this ooantry it is univorsally considered inferior to the water-closet 
ia point of cleanliness and comfort, while scientific investigation thus far 
does not indicate that earth is any better as a disinfectant than water, 
if M good. Ck>n8idering the trouble of providing sofficient earth (ionr 
poonds daily to each individual), the trouble and expense of artificially 
drying it, and the annoyance from frequent removal by hand of a lurge 
qnantity of material, which has only a triflng commercial value, the earth- 
dotet has always given away as water-closets have been obtainable. 

Dr. Buchanan, in a report on earth-closets says, in the 
Twelfth Report of the Medical Officer of the Privy Council of 
England, page 80: 

If about one pound and a half of suitable earth, carefully dried, be 
fluown over a dejection, all smell from it is forthwith removed; and if the 
qnantitf be mixed with half a pint of urine, the latter is absorbed. 
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Even on this estimate which is very low, and assuming that fonr persons 
use one closet, every (oase would require for each closet about one ton of 
earth each year, making nearly 80,000 tons, or fifty acres of land aboat 
two feet deep for a eit^ of the size of Boston. 

The same report, on page 405, says: 

Water supplies necessitate sewers, and sewerage systems, in most 
cases, involve pollution of streams. Offensive as this pollution may be, 
it is less dangerous to health than retaining filth about our dwellings in 
vaults or cesspools. 

The same authority, on page 181, says: 

The only proper way to deal with excrements and filth is to carry it 
as fast and as far away from human dwellings as possible, and without 
doubt the best way to effect this is by a complete system of water-carriage. 

Further on, on page 190, the following statement is made: 

Now it is a very moderate statement to say that nine out of ten cess- 
pools leak, and thus save a good deal of the expense, labor, and nuisance 
of frequent emptying. 

The same report, page 308, speaking of Pettenkofer, says: 

To his surprise, he found that in Bugby, with water-closets, a liter of 
sewage contained 151 milligram ms of organic matter, while in Munich, 
without closets, it contained more, namely, 189 milligramms. It ap- 
peared, too, that although it was forbidden by law to empty privy con- 
tents, etc., into sewers, it was done so much under the cover of darkness, 
that night-sewage contained 37 per cent, more of soluble organic matter 
than that of the daytime. 

Rudolph Virchow, in his work, " Canalization or Removal," 

which considers the merits of each with unusual impartiality,. 

says: 

The advocates of removal forget too easy that mere removal by any 
mechanical means is not sufficient, but that besides it a system of sewers 
must be established, and that it is the next thing to an impossibility ta 
keep them, even if they are intended to carry only liquid filth, free from 
urine and faeces. This uncontrollable contamination of the sewage con- 
stitutes in cities the most weighty argument in ^favor of the erection of 
self cleansing sewers, by which the sanitary control of houses will be re- 
duced to a minimum 

Eigenbrodt, in his work on the cleansing of cities, after 
discussing the inodorous removal of the contents of privy- 
vaults by pumps, or by the pneumatic apparatus, says: 

*• Nevertheless all these efforts in relation to the improvement of the 
public health have but a nominal effect A general and systematic exe- 
cution of such sanitary rules is well near impossible, and the increasing 
contamination of the soil, water and atmosphere, from reasons already 
explained, cannot be prevented by such measures. In places where better 
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means cannot be put in operation, it is well enough to have new baildings 
supplied with the very best oonstracted privy vaults; but it is a deplora- 
ble waste of money and force when magistrates and officials endeavor to 
improve the public health by the improvement of privies. The experi- 
ence of the city of Paris should be sufficient to prevent all others from 
following her example. The principles of public hygiene do not demand 
the improvement, but the entire abolition of all privies, privy vaults and 
pools." 

Shall I continae to fill pages with quotations proving the 
inefficiency and expensiveness of every one and all of the dif- 
ferent systems of mechanical removal of nrine and faeces, 
when even common sense should teach any one that a com- 
plete system of sewers, receiving, hy proper connection pipes, 
all the filth and waste of houses, from the chambers, bathing 
rooms, kitchens, closets, etc., in a liquid form, amply diluted 
with water, and carrying it by the power of gravitation, free 
of charge, at the rate of at least something over a mile per 
hour, outside of the city, is a much more effective and much 
cheaper method of keeping a city clean, than the everlasting 
and tedious effort of searching for and gathering up by hand 
or machinery, without the aid of water, to wash out and cleanse 
effectively, the urine and fseces from privy vaults and pools, in, 
under and round about houses, and often in localities more or 
less inaccessible ? Who would think of such a measure in a 
city with an ample water-supply by water works, which, with- 
out a system of sewers could not exist any length of time 
without paying a heavy penalty in the life of her citizens ? 
Strange enough that the chairman of the Committee on the 
Removal of Offal and Excreta, of this Commission, advocates 
and recommends such measures, in his fifth conclusion, as the 
best means to improve the sanitary condition of Atlanta 
Every dollar of money thus spent in Atlanta, would be a sin- 
ful waste, as it would merely procure what, with a proper sys- 
tem of sewers, nature furnishes herself, to- wit: motive power. 
When it is self-evident that such sewers must be built as an 
unavoidable supplement to the water works already in exist- 
ence and when they can be made to remove all the excreta 
and waste from houses much more effectively than anything 
else, without any additional cost, who would think of estab- 
lishing a separate, expensive, and, after all, mere nominal sys- 
tem of removing urine and fieces separately ? 
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7ih. That these conservative systems offer the only means of 
converting /cecal re/use and other decomposing matters into valu- 
able fertilizers. 

Dr. G. tells the Sanitary Commission that the refuse and 
filth of cities gained by direct removal can be profitably man- 
nfactured into valaable fertilizers, when indeed practical expe- 
rience on this subject everywhere teaches definitely that neither 
is the case. 

Does Dr. G. know of any city, here or in Europe, which 
manufacturers a valuable fertilizer from its refuse, and gains a 
revenue by so doing; or does he know any established sanitary 
authority which sustains his propositions ? 

Virchow, in his very excellent and most impartial works, 
''Abfuhr oder Canalization," 1869, says, page 22: 

Yarrentrapp has established, according to my judgment, beyond a 
donbt, that financial results fJEkvoring direct removal and mannfactuiing 
of fertilizers at a scale that they would furnish a criterion for cities, have 
not yet been obtained anywhere. Agriculturally considered, we most 
confess that self-cleansing sewers, in connection with irrigation fields, 
constitute that form of usage of refuse and excreta which, for large com- 
munities, according to all experience, are connected with the least waste 
of fertilizing material and the most favorable financial results. 

Yarrentrapp shows in his work, Uber Entwasserung der Stadte, " that 
in 1858 the houseowners of Paris had to pay an average of eight francs 
per cubic metre for the removal of excreta; a total amount of 3,469,984 
francs; while in the same year the cash income from all the poudrette 
manufactured at Bendy was only 274,000 francs, leaving a deficit of the 
snog little amount of 3,195,984 francs as a pretty fair illustration of what 
the indulgence in the little hobby of removal and manufacturing of fertil- 
izers costs that city on an average yearly." 

Does Dr. G. deny these facts, or can he show that they 

have ever been proven by any one to be erroneous or false ? 

Yarrentrapp furthermore gives the ^perience of several 

wealthy stock companies, to- wit: La Societe generale des en- 

grais Gounais, Le Compagnie Chaut fourniere de Touest, etc., 

which only shows that in spite of the large capitals which 

every one had invested, they all met with no success, but failed 

and suspended operations on account of it. On page 61 he 

Bays: 

In Germany the artificial manufacture of fertilizers from human ex- 
crements and other ofifal has, as far as we are informed, proved nowhere 
a profitable enterprise. 

Stj'JJ farther down he remarks: 
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Thos we see that all pondrette factories have not paid, and are all 
gone to min; and where they still exist, the only reason lor it in that the 
citizens are heavily taxed for the removal of the refase. 

Still further on he says: 

The preservation of the fall fertilizing power of all filth of cities can 
only be attained and nsed in the interest of agricnltare by the introduc- 
tion of systematic sewerage, with water-closet connection. 

Hence, Dr. G.'s seventh conclusion is decidedly erroneoun, 
and any system of direct removal would, sanitarily, be a farce, 
pecuniarily, a burden to the city.* 

Ch. Rauschenberg, M.D., 
Chairman Committee on Sewers and Drains, 

At meeting of the Commission, August 17th, Dr. Goldsmith 
proceeded to answer Dr. Rauschenberg's conclusions, as fol- 
lows: 

REPLY TO DR. RAUSCHE2raERG*S CONCLUSIONS, f 
BY W. T. OOLD6MITH, M.D. 

To the President and Gentlemen of the Sanitary Commuanon: 

I respectfully submit ^he follovnng reply to Dr. Bauschen- 
berg's conclusions. 

First Conclusion. — This conclusion contains several propo- 
sitions asserting a general fact, viz: That all kinds of filth is 
dangerous to human life. It generalizes from many particu- 
lars; it presents to view: 1. The location and condition of 
privies; 2. Mode of disposing of their contents by burying 
them in gardens, near wells, etc. ; 3. Liquid waste of houses, 
kitchens and water-closets — all of which contain more or less 
of solid organic matter; 4. The accumulation and stagnation 
of these in street gutters. Thus, in its sweep this conclusion 
embraces all the filth of our city. 

The soakage of all these matters in the soil of our city, 
contaminating the water and air, is what is doubtless intended 
specifically to be the ground of the conclusion; the "burying 
of privy contents in gardens,** and the "accumulation and 

*Thi8 answer to Dr. G.'s report and conclasi«>ns was written to suit 
his report as it was when read before the Sanitary Commission. If his 
conclnsions have been changed since, the writer had no opportunity to 
accommodate his answers to those changes. 

fThe reader is requested to refer to Dr. R's conclofdons f page 27) 
in reading this reply. 
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stagnation of filth in street gutters," are however done men- 
tioned in thin connection. 

Second Conclusion. — It is not wise to convert " gutters " or 
branches — the latter of which Dr. R. does not refer to — into 
open sewers. The drains, (so-called sewers) of the city do ad- 
mit of " percolation of liquid waste." They are not sowers. 
If they were impervious^ they should not be used for con- 
veying ezcretal refuse. '* Gutters " should not be used for this 
purpose, for the reason that if it is contrary to sanitary science, 
by this means, to convert "gutters" into open sewers, the 
same law protests against the conversion of our rivulets into 
open sewers. Unless water-closets are used, so far as the so- 
called sewers are concerned, the increased consumption of 
water will have a beneficial, rather than a " deleterious " result. 
Because; 1st the soiled waters will be more largely diluted by 
the increased quantity of water; and 2d. the increased volume 
of water will carry them away more rapidly. 

The mortuary report of Atlanta, for 1876, shows a decrease 
in the death-rate, notwithstanding the prediction of Dr. B. 
and others, in the city press. In an article the writer gave it 
as his opinion that such results would follow the use of water 
by our citizens, provided that fecal matter was not permitted, 
by the increase of water-closets, to be poured into them, and 
that proper drainage was established. 

The streets and street-gutters (to say nothing of yard- 
garbage, etc. ) must have accumulations of filth under any and 
all systems of removal; hence, the necessity of a scavenger 
force, which Dr. R. nowhere notices or advocates in his re- 
port or conclusions. Water is the only power upon which he 
depends, or the only means he recognizes. It scarcely requires 
a word to show that water-carriage cannot remove all the filth 
of the city. Street filth, garbage, etc., under any system, must 
have men, horses and carts for their removal. 

Third Conclusion. — The proper disposition of liquid waste 
has been fully shown in my report. Dr. R., in this conclusion, 
includes many kinds of filth under the head of " liquid waste." 
Would he have it understood that he advocates the putting of 
all these kinds of filth into sewers and thence into our ranlets ? 
Will he place in the latter the refuse of tanneries, slaughter- 
houses, butcher-shops, provision stores, house garbage and 
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'' scrapings/' and horse manure of the streets? Does he dis- 
pense with the scavenger entirely ? 

Much of these matters must be carted away, as every one 
well knows. Slaughter-honses, tanneries, etc., should not be 
allowed within or near the city limits. The Legislature should, 
by law, prohibit the location of these within certain distances 
of all our towns. The suggestion, therefore, that sewers are 
" indispensable " for the removal of all these various kinds of 
£lth — styled erroneously "liquid waste" — does not give the 
true sanitary remedy, even under favorable conditions for 
water-carriage, or, at least, only in part and not as a whole, 
since the suggestion ignores the " indispensable '* scavenger, 
and gives unlimited and unheard of power to water, as a filth 
removing agent. 

Another error of this conclusion is the statement that *' re- 
peated chemical analysis " has '* fully established the fact '' that 
sewage composed of liquid waste alone is " nearly as richly 
supplied with organic and decomposable matter as if it con- 
tained the urine and fsBces from the privies and water-closets 
in addition.'' If it were possible to put all the *' liquid waste," 
under the classification of Dr. E., into sewers, the sewage 
would not then contain as much organic matter as the fseces 
and urine added. This is patent on its face. If, then, only 
the soiled waters, as suggested in my report, are allowed to 
be turned into our rivulets, the error of the proposition will 
still be more apparent Taking the analysis (by Dr. Letheby) 
of the " complex " mid-day sewage of London as a basis of 
determining the amount of organic matter, in pounds, to every 
1,000 persons, and it shows, in 3,750 gallons of sewage: 

Excretal organic matter in solution 73.3 pounds. 

Excretal organic mutter in suspension 35.6 ** 

Total 108. 9 • ♦ . . 108. 9 pounds. 

Organic matter from all other refuse, in so- 
lution 7.5 ** 

Organic matter from all other refuse, in sus- 
pension 50.7 ** 



ToUl 58.2 " .. 58.2 



• « 



Excess of excretal organic matter over other organic matter. 50.7 *' 
This is from sewage containing organic matter from all con- 
ceivable sources, as well as at the time of day when in largest 
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qaantitj, and shows the fallacy of Dr. B/s statement. No 
analysis, however, can determine the existence of zymotic 
poison in sewage. It is a factor as yet undetermined by any 
known test — but it finds its place in excretal organic matter. 

Now this statement of Dr. B. is founded upon the one no- 
ticed in my report, which was so thoroughly and ably refuted 
by that distinguished English chemist, the late Dr. Letheby, of 
London, viz: That streams flowing by "midden-towns" (Atlanta 
is not a midden-town) contained as large quantity of organic re- 
fuse as those into which sewage, containing the fseces and urine, 
was discharged. If this is not true of midden-towns, it can- 
not be true of any town where the faaces and urine are not 
permitted to enter the sewsige composed alone of soiled waters. 
If, on the other hand, it was true that these waters contained 
nearly as much organic matter without the feeces and urine, it 
would not be logical to conclude that the latter should be 
added to them, even upon the assumption that these kinds of 
organic filth were equally dangerous to life. But every sani- 
tarian knows that excrement contains the most dangerous 
qualities of any organic filth — the germs of zymotic poison. 

If '^ liquid waste" is powerful enough to contaminate and 
pollute the soil and water of a city and must not therefore 
be allowed to diffuse itself over the surface or soak into the 
soil or find its way into imperfect sewers, why pour all the 
liquid waste — as classed by Dr. B., into the five small branches 
near by the city ? If this '' liquid waste " is so danger- 
ous an element of disease, why add to it the fseces and urine, 
the most dangerous of all organic, decomposable matter? 

Under the head of " liquid waste," Dr. B. blends — as be- 
fore noticed — various kinds of filth. It includes, apparently, 
street filth and garbage of all classes: horse manure, (on 
streets,) the contents of " tanks, cess- pools and street gutters " 
of "provision stores, slaughter-pens and butcher- shops." 
Without any distinction in these kinds of filth he asserts 
"the possibility of removing it (them) effectually" "and au- 
tomatically by the force of gravitation in properly constructed 
sewers!" And, as a deduction, announces the opinion that 
" sewers are an indispensable necessity for Atlanta" — t. e,, for all 
the above mentioned kinds of filth — "even if the water-closet 
system and its connections wUh the sewers shoidd not be introduced 
and the ewcreta should be prevented from entering them ! .'" 
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Fourth CJonclusion. — The exceedingly dangerous charac- 
ter of excremental filth is so evidently ignored in this conclu- 
sion (and in all others of these conclusions) as to impress one 
with the belief that Dr. B. does not believe in the dangerous 
disease producing qualities of excremental filth. He gives no 
opinion other than that all organic filth — from whatever source 
— is equally dangerous to life. This is the basis of the conclu- 
sion under notice. In my report facts are given, showing that 
excrement is the most dangerous filth with which the sanita- 
rian has to deal. 

SUB-DIVISIONS OF FOURTH CONCLUSION! 

Dr. R's advocacy of water carriage rests upon the theory 
that under all conditions and circumstances, and in all places, 
it is the only system that can give perfect satisfaction. In hi& 
view the system can be applied anywhere and everywhere. 
He neither stops to consider conditions, nor to interrogate the 
facts upon which these conditions must be made to harmonize 
with natural laws. He casts all these aside and plants him- 
self upon the proposition, that for all towns, the only perfect 
system of removal of filth is to be found in water gravitation. 
By reference to my report, it will be seen what conditions are 
indispensable for the perfect working of this system. 

In these conclusions, which epitomise the points in his re- 
port, Dr. R., according to a fair interpretation, bases his whole 
argument upon three propositions: 

1st. That all kinds of filth are equally dangerous to human 
life. 

2d. That all this filth must be speedily removed from hu- 
man habitations. 

8d. That cdl this filth can alone be successfully removed by 
water-carriage, without regard to conditions. 

As corrollaries to these propositions he asserts: 

1st. That sewers are " indispensible," for the reason that 
" liquid waste " — embracing diversiform kinds of filth, some of 
which requires for its removal the scavenger, and not water — 
must be carried away by them, even if water-closet connections 
ftre discarded. 

2d. That water-closets must follow water- works as a neces- 
sary result. 

dd. That no plan of conservancy can be succesrfvlly adopted 
in lieu of wAter-carriage in the removal of excretal refuse. 
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In my report — to repeat — the disease-produclDg qualities 
of excrement is shown; and the fact folly established by many 
of the most eminent of the sanitary authorities of America and 
Europe, that epidemics of zymotic diseases depend mainly 
upon excremental filth — which shows the first proposition to 
be erroneous. 

The second proposition is true — as stated in the first con- 
clusion of my report. 

The third proposition is a mistake. The success of water- 
carriage depends upon conditions, and it is shown in my report 
that, according to the best sanitary authorities, these condi- 
tions do not exiat, in order to make the system successful, in 
and around Atlanta. 

The first corrollary is also a mistake: 1st, because all the 
£lth classed "liquid waste" cannot possibly be turned into 
sewers. Garbage — street filth — etc., must be removed by the 
scavenger; 2d, because it is shown in my report that an expen- 
sive system of sewerage is not necessary for the removal of 
soiled waters, and therefore the assertion " that it will be re- 
quired even if the fseces and urine be excluded from the sew- 
ers," is founded in error. 

The second corrollary is also an error — as has already been 
shown, and more fully so in my report. 

The third corrollary is incorrect It was shown in my re- 
port, from the testimony of the highest sanitary experts — all 
of whom are advocates of water-carriage under favorable con- 
ditions — that other systems — plans of conservancy — meet fully 
and completely the sanitary requirements of communities. It 
was also proven, beyond contradiction, that conservatism in 
German and English cities has been successful, not theoretically, 
hut after actual experience and practical adoption. These actual 
experiences have shown the fullest sanitary results — results not 
excelled by water- carriage — and demonstrated financial success by 
mathematical exactness. It was also shown that many large 
towns having water- works, "deliberately" refused to avail 
themselves of water-gravitation, which should convince Dr. B. 
that the " introduction and connection of water-closets with 
sewers does " not " recommend itself pressingly to all modern 
cities,*' and certainly not to cities located as Atlanta, where 
every one of the conditions for the success of that system are ab- 
sent. 



^ 



THE SANITABY COMMISSION. 173 



SuB-DivisiON "o." — "Cost" is the theme of this sub-division. 

The cost of water-closets, sewers, irrigation farms, etc., has 

been discussed in my report, but as Dr. R makes the cost of 

water-closets the central idea of this sub-division, an itemed 

(low) estimate of his system will be given. 

Cost of water-closets, 5,000 bouses, $50 each $250,000^ 

Cost of sewers— Dr. R's estimate. 200,000 

Cost of farms and preparation for irrigation 60,000 

Cost of fonr steam pomps (and receiving reservoirs), $5,000 each 20,000 
Cost of laborers, horses, wagons, etc. (annoally) 5,000 



$535,000 
The cost of litigation, by reason of polluting the five rivu- 
lets, cannot be given, but in England this has been enormous. 
As stated above, it was shown, in my report, that many 
large towns in England, having sewers and water works, re- 
fuse to form water-closet connections, for the reason that they 
would not give up other systems and adopt one so expensive 
as water-closets. Some idea of the cost of these closets, to 
the people will be seen by the item above. 

Dr. R also asserts " that any other method, whatever, would 
require the same or larger expense for local fixtures." The 
error of which statement is apparent from the statement: above, 
and is especially so as regards the pail system. Indeed the 
annual repairs of water-closets will be more than the original 
cost of the pail system. For the pail system there need be no 
new privies constructed,* as the pails, which cost but little, 

* In the central portion of the city, where the premises admit of it, the 
cemented vault system, as recommended in my report, would give no 
greater cost than for water-closets. They should be made small, and the 
night-soil removed often, by the pneumatic process. In many of the 
houses of this portion of the city, where the premises would not admit of 
vaults, the eartb-closet can be successfully employed. A portion of the 
interior of houses could be easily arranged for this purpose, occupying 
no more space than similar arrangements for water-closets. Mr. Geo. £. 
Waring, jr., in a recent article in 8crilmer*8 Magazine^ in referring to' the 
supposed difficulty in supplying earth-closets with earth, has this to say: 
" I have recently concluded an experiment of six years duration, the re- 
sult of which seems to show that this objection to the adoption of the 
earth-closet system may be set aside, or, at least, reduced to such propor- 
tions as to make it unimportant. In the autumn of 1870, I had brought 
to my house, where only earth-closets are used, two small cart-loads of 
garden earth, dried and sifted. This was used repeatedly in the closc>ts. 
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can be placed under the seats of those now in use, while this 
system pays all expenses, and will, if properly managed, give 
a revenue to the city. 

By using this system, or the cemented vault and the earth- 
closet, the fsBces and urine can be '* completely " removed — 

and whea an increased quantity was required, additions were made of 
sifted anthracite ashes. I estimate that the amount of material now on 
hand is about two tons. We, long since, stopped adding to the quantity, 
finding that the amount was ample to fumisk a supply of dry and decom- 
posed material, whenever it becomes necessary to fill the reserroirs of the 
closets. The accumulations under the seats are discharged through sim- 
ply arranged valves into bricked vaults in the cellar. When these vaults 
become filled— about three times in a year — their contents, which are all 
thoroughly decomposed, are piled up in a dry and ventilated place, with 
a slight covering of fresh earth to keep down any odor that might arise. 
After a sufficient interval, these heaps are ready for further use, there be- 
ing no trace, in any portion, of foreign matter, or any appearance of odor 
differing from that of an unused fresh mixture of earth and ashes. In 
this way the material has been used over and over again, at least ten times, 
and th«re is no indication to the senses of any change in its condition.*' 
• * **My experience seems to dbmonstrate the fact that there is no oc- 
casion to carry away the product from the place where it had been pro* 
duced, as, after a reasonable time, it has ceased to exist, and there remains 
only a mass of earth, which is, in all respects, as effective as any fresh sup- 
ply that oould be substituted.*' * * " My experiment proves that the 
amount needed does not exceed one thousand pounds for each member of 
the household, and that this amount once provided will remain perma- 
nently effective to accomplish its purpose." If an objection, however, 
should arise as to the difficulty of supplying closets with earth — which Drs. 
Buchanan and Btidcliffe state is of no more difficult management than the 
necessary supply of coal for fuel — the same amount of space could as 
easily be appropriated to the use of pails, with properly arranged closets. 
Sanitary authorities inform us that these closets, properly constructed, 
with folding covers to seats, and close-fitting receptacles, give no offense 
and that the removal of the pails, closed with covers, through the houses 
give no unpleasant odors. The pails should be disinfected when placed 
in the closet receptacles, and their removal should be as frequent —even 
daily, if necessary— as the laws on the subject should direct This re- 
moval can be effected without much additional cost, by the "indispensa- 
ble** scavenger. Pail closets, thus managed, never create a nuisance, 
while water-closets are constantly choked, and are ** delicate machines,*' re 
quiring unceasing attention, and become, oftener than otherwise, as Dr. 
Buchanan affirms, dangerous nuisances. 

It will be remembered, that English sanitarians insist upon water- 
closets being detached fVom houses, because of sewer-gas atmospheric 
pollution. No similar objection can be urged against either the earth or 
pail closets. 
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and by the pail system more thoroughly than by water- 
dosets — " in due time." 

Sub-division " b" — As will be seen from the above, the 
water-carriage system. is not, as asserted, '' the only method by 
which a final abolition of tanks, cesspools, privy vaults," etc., 
" with their unavoidable pollution of the soil, water and at- 
mosphere, can be abolished." A complete refutation of this 
statement will be seen by reference to " conservative plans," 
in my reiK)rt. Vaults like those in Europe are not recom- 
mended. 

The abolishment of water-closets, if a sanitary evil for 
Atlanta, should be demanded upon the principle and the high 
sanitary ground that no person has the right to throw his pru- 
trescent filth upon the property of his neighbor, to his injury. 
No man can exerjise such a right according to any code of 
laws, civil or moral. If he insists in injuring his neighbor he 
should be "forced " to desist — and any law or any individual 
that would confer or exercise such a "right" would take a 
legal and moral " retrograde step." 

Such a ^* right " would be to create, in Atlanta, a nuisance 
of fearful magnitude; the ''right" to disregard all sanitary 
law; the "right" to ''force" endless litigation upon the city, 
with the certainty of being compelled to abandon the system 
in the end. 

Again Dr. K. asserts that European experience has shown 
" that water-closets can not be kept out of cities with water- 
works any length of time," when as before stated, many large 
cities having water-works and sewers "deliberately" refuse 
to use them. 

Sub-division " 6." — The advantages of water carriage being 
conceded, its success must depend upon certain weU-defined 
conditions. This has been fully discussed in the report, and 
effectually disposes of this part of Dr. E.'s conclusions. 

Sub-division "/." — Dr. R. having no where in his conclu- 
sions touched upon the inevitable pollution of the five runlets 
emerging from Atlanta — having, however, dwelt fully upon the 
pollution of water and air near our habitations by filth, which 
he shows to be so great a nuisance in the cily, and yet, accord- 
ing to his theory, is a nuisance of no great moment just outside 
the city — concedes the fact by his advocacy of the supposed 
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remedy — sewage-irrigation. The impracticability as well as 
the sanitary and agricultural worthlessness of sewage irriga- 
tion for Atlanta has been fully shown in my report This has 
been made so plain, it is believed, as to make it unnecessary to 
say more here. 

Fifth Conclusion. — This conclusion is proven to be erro- 
neous by the want of the conditions necessary both for water 
carriage and sewage farm irrigation. 

Therefore, the 1st, 2nd, 3rd, 4th and 5th recommendations 
of Dr. E., are unnecessary , and would prove expensive without 
profit 

6th recommendation, while purporting to adopt my method, 
does not do so, as|the " less denser portions of the city " should 
employ either the dry-earth or the pail system of disposal. 

7th recommendation is unobjectionable as to location of 
privies, but no privy system, without conservative plans — which 
are as cheap — should be tolerated. 

8th recommendation: All the present forms of privies 
should be abolished; but the plan suggested does not come up 
to the sanitary requirements of our city. Excrement should 
be removed without the city limits, under the pail system, and 
disposed of as recommended in my report, or the earth-closet 
should be used, and the manurial earth applied to the gar- 
dens. 

The last recommendation of Dr. K. is " the passage of a 
law by the Legislature making it a penal offence for any one 
in the county of Fulton to haul on wheels and unload privy 
contents or other putrid material and offal into a running 
water-course, or within fifty feet of it." 

This is a wise recommendation; but Dr. R would subject 
himself — if not in the letter, at least in the spirit of the law — 
to " penal " prosecution under such a statute. For while his 
law would subject any one to " penal " prosecution by " un- 
loading privy contents into a running water-course, or any- 
where within fifty feet of it," he woald violate the piinciple of 
his law a thousand-fold more by pouring the contents of the 
water-closets — with all the liquid filth, etc., of the city of At- 
lanta, with its 40,000 people — in the running water of five 
small branches ! The small sinner would in this case be pun- 
ished, while the great transgressor would escape under his 
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eonstractiou of such a law — i. e., according to his report and 
conclasions. 

W. T. Goldsmith, 

Chairman, etc. 

[The following is the first report of the City Engineer, 
inadverdently omitted in the proper place :] 

To the Mayor and General Council : 

Gentlemen — Leaving the question of whether or not the 
health of the city is being impaired (by accumulation of filth, 
etc) to the Sanitary Commission, the Board of Health, and 
this Council, I simply report on the most efOLcient and cheap- 
est plan of getting rid of it, in as brief a manner as possible. 

Atlanta is most favorably situated for sewers as a mode of 
transporting excreta, as has been frequently remarked; owing, 
of course, to the natural drainage, radiating, as it were, in 
every direction from a common centre, and with steep grades, 
thereby dividing the bulk of the matter to the minimum, and 
disposing of it with great rapidity. 

E. S. Chesbrough, City Engineer of Chicago, the best con- 
struction authority, in his report refers to the disadvantage of 
constructing sewers in that city, owing to the flatness of the 
surface (the maximum grade being only one foot in 2,500, 
where we have twenty-five feet and over in 2,500), and 
after traveling over the United States and Europe, investigat- 
ing before beginning the construction of sewers in Chicago, in 
1855 he made a report which was adopted, and the sewers 
have been built, and have proven to be models, notwithstand- 
ing the great natural obstacles, which Atlanta has not The 
system adopted differs in some particulars, but in this and 
other successful sewers no fundamental principles are contra- 
dicted, notwithstanding the problem is presented in a different 
shape in dissimilar places. It is undeniably true that a proper 
system of sewers always adds to the healthfulness of any ma- 
larial locality. Geo. E. Waring, Jr., C. £., says that in 1860 a 
defective system of ventilation of sewers existed in Croydon, 
and the mortality was very much increased until the proper 
alteration was made, and now it is exceedingly healthy; and 
Baldwin Latham, C. E., made a calculation of the cost and 
value of the water- works and sewerage of Croydon, as follows: 
12 
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''Cost: purchase of land (for sewage ntilization), £50fi00; 
water- works, j£70,000; sewers, irrigation works, baths, abat- 
toirs, and general improvements, ie75,000; total, iei91,000." 
The money savings daring thirteen years since the completion 
of the work, he estimates to have been 2,439 funerals, which 
would have cost i^l2,195; 60,975 cases of sickness prevented, 
iSG0,975; value of the labor for 6| years of 1,317 adult persons 
whose lives were extended, $165,930; total, i£240,100. He says: 
"Although it has been attempted to put a money value upon 
human life, we individually feel that life is priceless, and we 
may look to the 2,439 persons saved from death in this single 
town as the living testimony of the value of sanitary works." 

In every case where sewers have been condemned, a defect 
in construction was the cause, and well regulated sewers ex- 
ist to-day as guides for the future. I need not cite a multitude 
of statistics to such a well informed body as this, but will sim- 
ply say, let the anti-sewer advocates account for the immedi- 
ate healthfulness of places after perfect sewers have been built, 
by some strange phenomenon or coincidence beyond the realm 
of accident, is the necessary result 

'' One of the most important items connected with sewer- 
age," says' Waring, " is the regulation of the sizes of mains 
and laterals. It is as much error to make sewers too large as 
too small. A brick will stand unmoved in a shallow stream 
running sluggishly through a 15-inch drain, while the same 
stream concentrated into a 5 -inch drain would, by greater 
depth, force, and velocity, sweep the brick away." Again: 
** One principle is very apt to be disregarded in regulating the 
sizes of sewers: that is, that after water has once fairly entered 
a smooth conduit, having a fall towards its outlet, the rapidity 
of the flow is constantly accelerated up to a certain point, and 
the faster a stream runs the smaller it becomes; consequently, 
although the sewer may be quite full at its upper end, the in- 
creasing velocity soon reduces the size of the stream, and gives 
room for more water. 

" It is found possible, in practice, to make constant addi- 
tions to the volume of water flowing through a sewer by means 
of inlets entering at short intervals; and the aggregate area of 
the inlets is thus increased to very many times the area of the 
sewer itself. Where a proper inclination can be obtained, a 
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pipe 18 inches in diameter makes an ample sewer for a popu- 
lation of 10,000." 

*' The main sewer in npper George street, in London, is 5| 
feet high and 3^ wide. In the bottom of this sewer there was 
laid a 12-inch pipe 560 feet long. A head wall or dam was 
boilt at the upper end of this, so that all the sewage had to 
pass through the pipe. The whole area drained was forty-four 
acres (built area). The velocity of the water in the pipe was 
found to be 4]^ times greater than on the bed of the sewer. 
The pipe contained no deposit, and during rains stones could 
be heard rattling through it The force of the water issuing 
from the pipe kept the bottom of the old sewer perfectly clean 
for about twelve feet below its mouth. From this point bricks 
and stones began to be deposited, and further on sand, mud, 
and other refuse, to the depth of several inches. In one trial 
a quantity of sand, bricks, stones, and mud, was put into the 
head of the pipe. The whole of this was passed clear through 
the pipe, and much of it was deposited on the bottom of the 
old sewer some distanse from its end." 

The pipe was rarely observed to be more than half full at 
its head. It was found that the sum of the house drains de- 
livering to this half full twelve inch pipe, was equal to a circle 
thirty feet in diameter. Sewage, though offensive, is not dan- 
gerous for two or three days, and water will remove it in a few 
hours, and before decomposition. In Atlanta, ventilation by 
main holes, every one hundred feet, would prevent the sewer- 
gas from forcing the traps in houses, and by adopting Latham's 
charcoal ventilation for the main holes in the cetral localities, 
the unpleasant odor is abated, and by these frequent openings, 
the gas is diluted sufficiently, as has been frequently demon- 
strated. In Croydon, their total cost, including labor, new 
charcoal, fuel for reburning, etc., made a charge of less than 
$1.25 per annum for each. The charcoal is reburned in iron 
retorts, having small pipes to carry off the escaping gases. 

A compound system of sewerage is best adapted to Atlanta, 
under all the existing circumstances; that is, let the present 
system, carrying both flood- water and sewage, remain common 
as far as the south side of Fair street, at its junction with 
Loyd street; then continue from that point, with a pipe sewer, 
to the corporate limits, carrying all the branch water (except 



180 PROCEEDINGS AND REPOBTS OF 

floods) which will aid the water works very materially in flush- 
ing a pipe sewer. Where the large sewer connects (at Fair 
street,) the flood- water, after the pipe becomes foil, will escape 
into the old channel; the large sewer then becomes only a^ 
matter of importance to the owners of the land, who may, as 
property enhances, be induced to sewer it, for the value of the 
land reclaimed over it. Let a sewer sufficiently large for both 
flood and sewage be built, or enlarged, on the natural drain^ 
from near Ivy street, north of Decatur street, to a point two 
hundred feet northeast of Butler street, thence a pipe sufficient 
for sewage matter alone, to the corporation line, allowing the 
flood to escape as at Fair street. 

In fact, these two points illustrate the plan proposed, the 
details being subject to surveys to be made. The pipes can 
be laid with main- holes, etc., for $11,000 per mile for mains 
and less for laterals. 

The old sewers should be revised by having them in a con- 
cave shape, with good cement, and cement the sides inside a 
foot high. I simply make this '* bird's eye " report to outline 
a system I have carefully considered. For argument's sake^ 
suppose it should be determined, in fifteen or twenty years, ta 
carry out the large and expensive system, the expense of taking 
up and utilizing elsewhere would be nothing, compared to inter*- 
est saved, but the pipe system is cheapest and best. 

H. T. McDaniel, City Engineer. 

Meeting of the Commission held November 9, 187G, Dr. 
Bauscheuberg read his final report, as follows: 

Atlanta, Ga., November 9, 1876. 

To the President and Members of the Sanitary Commission: 

Gentlemen : — At the close of our discussions for the purpose of 
agreeing upon the means and measures, which will most effec- 
tually secure a permanent sanitary protection for the city of 
Atlanta, I beg leave to lay before you a condensed recapitulation 
of the relative views entertained and propositions made icy 
you by Dr. Goldsmith, as well as myself, in order to give you 
the opportunity of easy comparison and discrimination in fa- 
vor of the one or the other. 

Dr. Goldsmith holds: 1. That the sanitary condition of the 
^ity can be promoted more eflectually and with less expense 
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by the introdaction of cemented privy vaults and removal by 
pneumatic pressure and, where tiiat is not practicable, by the 
introduction of the dry-earth closet or pail system — the latter 
being in his opinion the best — than by any other process. 

2. That notwithstanding we have an artificial water supply 
by water-works, there exists no necessity for sewers in the city, 
and that all the liquid waste and filth (except excrements) 
from the houses, kitchens, stores, workshops, factories, etc., can 
be allowed to enter into our present sewers, permeable and 
insufficient as they are, or can be carried off in the same nat- 
ural or artificial channel now existing for the removal of the 
rain water from the streets of the city. 

3. That sewers and removal of city filth of any kind, but 
principally urine and fseces by water carriage, are exceedingly 
dangerous to health generally; but in Atlanta especially as, in 
his opinion, the water supply of the city is insufficient and the 
water courses for the reception of the sewage too smalL 

4. That irrigation does not purify sewage; but is danger- 
ous to health, and that even if sewers were otherwise practi- 
<!able, the impossibility of purifying the sewage before it enters 
the small water courses, which have to recive it, would entail 
too great a pollution of their water, and hence, sewers would 
be a sanitary evil for Atlanta, instead of a benefit 

This is an impartial summary of the views Dr. Goldsmith 
has expressed in his different reports on the removal of offal 
itnd excreta, and I now respectfully ask him to make such cor- 
rections as he may think necessary, if I am mistaken or have 
misunderstood him in any particular.'*' 

My own views in relation to the principles, which must 
govern the initiation of a wholesome sanitary policy for At- 
lanta are expressed in the following conclusions, which afe 
4igaiQ but a summary of my reports on the subject. 

1. Dr. Goldsmith's proposed mode of direct removal of 
excreta either from cemented privy-vaults or in pails from 
-earth, or any other closets, etc., is according to experience and 
well established principles of sanitary science not admissible 
as a sanitary measure, with a view to effective and permanent 
improvement anywhere in the city, where the presence of an 

* Dr. G. assented to the correctness of this sanimary, and only had the 
words: the latter being in his opinion the best ** contained onder par. 1, ** 
Added to it 
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artificial water supply makes sewerage a necessity; bat only 
in those localities, which have not been reached by that sap- 
ply, as a temporary makeshift until the water supply and the 
sewers have reached them. 

2. That whenever a city has water-works and an artificial 
water supply, good sewers become an unaToidable necessity, 
even if they are not intended for the reception of human ex- 
creta, because: 

a. Water, which has been used for cookiog, washing dishes and 
clothes, bathing and scouring, and for mannfactnring and industrial pur- 
poses, contains filth and organic material in sufficient quantity to become 
putrescent and t3 contaminate atmosphere, soil, and water, if allowed to- 
stagnate or to soak into the soiL 

6. The quality of the water and the efficiency of the sewers, which 
carry it off; hence the sanitary and financial success of water-works and 
sewerage depend upon the quantity of water used and-paid for; but with- 
out good sewers to receive the drainage from houses, the use of the water 
cannot become uniyersaL 

c. Common sense and common justice demand that the water used in 
each house should have a proper channel to run off in, to prevent it from 
swamping the surrounding soil with undue moisture, and to prevent the 
filth contained in it from penetrating the soil and contaminating the water 
and the atmosphere. Surface drainage alone would not answer that pur- 
pose, as the want of fall would in many places caase stagnating pools of 
filthy water. Underground drainage would not answer, because drain- 
pipes, as such, must be permeable, to carry off surplus moisture from the 
soil, and therefore are not fit to receive sewage of any kind whatever, aa 
they would allow its penetration into the soil. Hence, sewers in the 
strictest sense are the only proper receptacles and carriers of sewage, and 
without them, water-works in any city would soon become a sanitary evil 
instead of a blessing.. 

3. Kemoval of any kind of filth, largely diluted by the ad- 
dition of water furnished by an ample water supply from 
water-works, through self-cleansing sewers, is infinitely the 
least offensive and least dangerous method of removal. Pol- 
lution of the water-courses into which it is discharged, if such 
occurs to any perceptible degree, can be almost entirely pre- 
vented by sewage-irrigation. 

^. The addition of the urine and fseces of one individual to 
every thirty-five gallons of water — the usual amount used per 
head — involves, sanitarily, quite a small, if any risk, but peca- 
niarily a great saving, as the water, after having been used in 
the houses, has to be carried off by sewers anyhow, and is a 
much cheaper motive power than manual and horse labor. 
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If the danger of the pollution of the mnning streams and its conse- 
by the fresh, andecomposed, and almof^t inodorous sewage at 
IIm outlet of the sewers is so alarmingly great as Dr. G. contends, why is 
It any smaller from its effect npon the atmosphere, soil and water, when 
a large portion of the urine and faBces, and almost all other filth, are al- 
knred to accumulate either on the surface or to enter the soil and the 
water of the city, as must necessarily be the case under Dr, G/s plan of 
remoTal, which takes away so very little and leaves so much in the city. 

If the organic germs of specific diseases, such as typhoid fever, 
cholera, etc., when contained in sewage, now and then produce the dis- 
ease at a distance, what will they do when they are allowed to find their 
way into the soil and ground water of a populous city, where soiled filth 
is allowed to decay promiscuously on the surface, and where the filthy 
fiqaid wastes of the city have been allowed to permeate the soil and charge 
It and the water with putrid organic material ? Will they not find a much 
more &vorable medium for abundant reproduction in a much more con- 
densed space than they will in a swiit-running brook, exposed to air and 
sunshine, and do much more injury in the city than in the thinly popu- 
lated rural district surrounding it? Who can entertain any doubt on this 
point? 

By such sewers and water-closet connections as I recom- 
mend the subsoil of the city, the cellars and basements will 
be relieved from surj^lus moisture, the accumulation of liquid 
filth on the surface, its percolation into the soil and wells will 
be prevented, and all the waste and sink slops from house and 
kitchen, workshop and factory, and with them the human ex- 
creta will be put in motion as soon as deposited and carried 
beyond the limits of the city long before any decomposition 
sets in. 

7. Both together arc the only measure by which this imme- 
diate and almost complete removal of all 'filth, except street 
garbage — which of course must be looked after separately — 
can be accomplished, and all accumulation and stagnation in 
Btreet gutters and on the surface generally, percolation into the 
soil and contamination of the atmosphere and water, can be 
almost entirely prevented. 

If we desire to protect the health of the citizens of Atlanta 
in good earnest, we must build thein according to the latest rules 
of sanitary engineering and under a previously matured gen- 
eral plan and system, based upon a topographical survey of 
the city. Whenever loe do so, then we can conscientiously say 
thai the health of Atlanta is efficiently protected and cared for, and 
not until then. 
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In the mean time it is a matter of course that the condi- 
tion of the streets, alleys, privies, backyards, basements, and 
cellars of the city should be carefolly watched, and that meas- 
ures should be taken to prevent any contamination of the at- 
mosphere of the houses, the soil and water of the city from 
any improper accumulation of filth in these localities. 

It is the opinion of the writer that particularly the privies 
and street gutters in the very heart of the city require the 
most urgent attention of the City Council, and that the prin- 
ciples laid down in relation to the location and construction 
of privies, in part 8, of the summary of his first report, de- 
serve careful consideration and early execution. 

Gh. Eauchenbebg, M.D., 
Chairman Committee on Sewers and Drains, 

On motion, the President was authorized to appoint a com- 
mittee to take under advisement the papers and discussions 
before the Commission and report to the Board the best plan 
for the removal of excreta for Atlanta, and for the sanitary 
regulation of the city — which plan, if adopted by the Board, 
to be submitted to the City Council. 

The President appointed as this committee, Messrs. De- 
Give, Stephens and Taliaferro. 

At a meeting of the Commission, held November 30th, 
1876, the committee appointed for the purpose, reported 
through their chairman, Mr. DeGive, the plan agreed upon, 
for the removal of refuse, best adapted to the city of Atlanta. 
This report, being submitted, by sections, to a vote of the 
Commission, was agreed to, except by Dr. Kauschenberg, and, 
on motion, ordered to be presented to the City Council, at 
their next regular meeting, by the President and Secretary, as 
the final report of the Commission. 

Dr. Kauschenberg gave notice that he should present, at 
the same time, a minority report, dissenting fi'om the conclu- 
sions of the Commission. 

On motion the minority report of Dr. Kauschenberg was 
ordered to be presented to Council with the report of the Com- 
mission. 

These reports will be found as follows: 
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REPORT OF THE SANITARY COMMISSION AP- 
POINTED BY THE CITY COUNCIL. 

The Commission appointed by the Major and Council to 
investigate the subject of sewerage, and the disposal of excreta, 
as connected with the city of Atlanta, beg leave, respectfully, 
to make the following report: 

They have to say, as preliminary to the presentation of 
their conclusions, that this investigation has been made with 
^eat care, and at the cost of much labor, especially upon the 
-psjct of the chairmen of three committees appointed by the 
Oommission, to collect all possible facts bearing upon this 
this subject in all its aspects. 

It is beheved that, whether the conclusions of the Com- 
mission are correct or not, a mass of information upon this 
subject has been collected, and will be found accompanying 
this report, which contains all important facts which could be 
drawn fiom the experience of the cities of this contindnt, and 
of Europe, thereby enabling the Mayor and Council of this 
city to have ready access to ample facilities for a wise determin- 
ation as to the plan to be adopted for securing to Atlanta the 

best possible sanitary condition. 

J. P. Logan, 

President Sanitary Commission. 

V. H. Taliaferro, Secretary. 

Jifport of the Sp**cial Committee of the Sanitary Commission, 
adopted, and ordered to he presented to the Mayor and Council 
by the President and Secretary of the Sanitary Comminution, as 
their final concJ unions. 

The city of Atlanta is remarkable for the absence of water- 
courses, or of any large collection of water. It is not located 
as most cities of the old, or of the new world, upon, or near, 
a river, on the shores of a lake, or of the sea. It is located 
upon the crest of a mountainous region, where a few springs 
have given birth to four or five small streams of a few inches 
volume. It is enough to look at these branches to have it 
demonstrated that they cannot be used as carriers of the whole 
of the foul matter of the city, especially of the excreta, solid 
and liquid of the inhabitants. Therefore, if a system of sew- 
ers should be adopted for the city of Atlanta, for the piu'pose 
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of disposing of these excreta, snck sewers could not be emptied 
in the branches. They woald transform the latter into open 
sewers, and into hotrbeds of all kinds of disease, breeding 
germs of death all aroand the city. The water wonld be pol- 
luted for long distances, and those living in their vicinity 
would institute suits, obtain damages, and finally stop the 
nuisance. 

This point once admitted, that the excreta cannot be de- 
livered into the branches, they must, if allowed in the sewers, 
be disposed of at the end of each main. 

Two modes are proposed for that: one recommended, con- 
sists in collecting the sewer matterid in vast reservoirs, or im- 
mense tanks at the end of each main, to allow the solid parts 
to settle in these tanks and then to convert them into fertili- 
zers. As is apparent, this system would necessitate as many 
reservoirs and manufacturing establishments as we would have 
of main sewers, say four or five. At each copious rain the 
reservoirs would overflow and their contents would be carried 
into the branches. In investigating carefully the workings of 
the whole process, we soon reach the conclusion that it is im- 
practicable and must be rejected. 

The second mode advocated, consists in using the dis- 
charges of the sewers at the end of each main for irrigation. 
The question of using sewer matters for irrigating purposes 
* is still a matter of experiment; but we know enough to say, 
that as far as determined, the experience of others does not 
warrant the adoption of it by our city. Nearly all the cities 
that have adopted it have surrendered it, and some of the 
highest sanitary authorities condemn it Some experiments 
are still in progress; but the probability is that they will not 
prove more successful than those already abandoned. Atlanta 
cannot embark in these costly and dangerous experiments. 

Supposing that the experience of others would not be con- 
sidered as a conclusive argument, we have in our own case 
some sufficient reasons to reject it. The discharges of our 
sewers wonld be composed of human excreta and house slops. 
We know how limited is our supply of water; we know how 
little of it we can spare for our water-closets, and that this 
little is to be divided between four or five main sewers. There- 
fore it is certain that the discharges of our main sewers will 
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be foul, thick, and daggish. The ditches through which thej 
will have to be distributed in the fields will be as many open 
sewers, soon filled at the bottom with a slimy and foul paste 
of organic matter; the whole irrigated field will be coTcred 
with a thick coating of the sama The stench emanating from 
these ditches and fields will be unbearable, and putrid fermen- 
tation during the hot season would constantly develope the 
most deadly poisons. Atlanta then would be encircled by 
four or five great laboratories of stench and pestilence, so that 
from whatever point of the compass the wind would come, it 
would bring both, to the nostrils and lungs of our citizens. 
The ground upon which experiments have been made in 
Europe, differs also: there, irrigation has been tried on low 
and flat lands. If we survey the lands on our branches near 
the city, we see that they are hilly, cut up by gorges, and that 
they are not adapted to irrigation. It would be impossible to 
find farmers who would assume the obligation of using the 
whole year round, the discbarges of our main sewers, and it 
is out of the question for Atlanta to buy the lands and estab* 
lish irrigating farms. For these reasons nothing is left but 
the coDclusion, that the second mode of disposing of the con- 
tents of our sewors by irrigation cannot be adopted, at least,, 
in the present state of the question. 

The rejection of these two modes of disposing of the sewer 
discharges, forces upon us the other conclusion, that human 
excreta, solid and liquid, and all other solid filth, must be ex- 
cluded from the sewers, and removed by wheel carriage. 
Many cities, like Paris and numerous English towns, possess- 
ing sewers and large water- courses, and even swift rivers, able- 
to receive and carry away the contents of the sewers, have re- 
tained, or, after careful examination, have adopted this mode 
of removal as the most desirable. 

Atlanta is so geographically situated that there is no choice^ 
and must, of necessity, submit to the same method. Other 
systems may be more neat, may present more conveniences or 
facilities to indolent laborers and to careless or fastidious mas- 
ters; but as they are not in our reach, our people will do well 
to abandon all idea of what is clearly impracticable. 

The removal by wheel labor, or as we shall hereafter call 
it, the removal process, has proved by the experience of other 
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x^ities to be very efficient in a sanitary point of view. The 
Governor of Paris and Department of Seine, in his answer of 
March 22, 1876, to the qnestions addressed to him bj the 
Oommission, declares that the removal process has nothing 
whatever injarioas to the public salubrity, and that neither 
the medical faculty nor the sanitary authorities have found to 
ihis day that the system was attended with any bad results 
upon the public health. 

The removal process has also been found to work well in 
the cities that have by choice or by necessity used it. Of 
•course, suitable regulations have to be made and enforced, but 
they are of such a nature that once well understood, and their 
necessity demonstrated, the working of the system will present 
no difficulty. The removal process can claim above all others 
some points of excellence. It is the one that gives the best 
results for the manufacture of fertilizers, in saving more of the 
useful chemicals contained in the liquid excreta. Over the 
rrigation system it excels in this point, that it allows the cre- 
ation of a good fertilizer, that can be transported and used 
where it will do the most good, instead of nearly all being 
wasted by over-saturating a few acres. Its product, raw or 
manipulated, will be immediately sought by our gardeners and 
farmers, and the demand will always exceed the supply. Ex- 
perience shows that where the removal system has been estab- 
lished, companies have been immediately formed to purchase 
the exclusive right of removal, and convert the matters into 
fertilizers. The cities have in most cases derived a revenue 
from that source, or at least have been relieved of the trouble 
and expense of making the removal. 

In the present financial condition of Atlanta, the removal 
process has also this great advantage, that it settles the ques- 
tion of salubrity without forcing us to embark in the construc- 
tion of a complete system of sewers, whose cost cannot be 
properly estimated, and may absorb hundreds of thousands of 
dollars that we could not spare. The adoption of it may bring 
a little expense upon each one of a few of our property owners 
in the center, but they can better afford it than the city. 

In applying the removal process we must remark, again, 
that our city presents a peculiar feature that we do not find 
in any European city, and this peculiar feature involves the 
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task of removal. All European oities are compact, bonses- 
joined to houses. Here, our center, alone, has the same char- 
acter, and the balance resembles more a thickly settled Euro- 
pean district, each house having flower and vegetable gardens 
more or less extensive. The central part, and what must be 
grouped with it, as the schools, etc., is, in extent, very smalL 
Its population, permanent, or brought there every day, by 
business in stores, hotels, schools, etc., can safely be asserted 
not to exceed one-fourth of our whole population ; therefore,, 
we will not have more than ten thousand spuls whose excreta 
will have to be removed by cart, out of the city limits. The 
experience of Paris shows that one cart, carrying twelve tubs, 
makes two trips a day, to a point five miles out of town, and 
serves, in that way, four thousand souls. Our distances being 
shorter, we can safely rely upon the same maximum of ex- 
pense, and we can say, therefore, that 2| carts will remove the 
whole excreta of the central part of Atlanta, including schools, 
etc. If the city would assume the trouble and expense of the 
removal, it would be a small matter. But, as the city is under 
no obligation to clean the privies of her citizens, they ought 
to pay a fixed fee for each operation. As soon as companies 
take hold of the removal, the city will, at least, get rid of the 
trouble and expense, if she cannot, besides, realize a profit 
In the largest portion of the town, amounting to nine-tenth& 
of its area, and, in population to about three-fourths, no re- 
moval is necessary, although it can be allowed to the persons 
who prefer it, and required of them unless otherwise used. 
There the privy contents, the kitchen slops, the soap-suds, etc.^ 
ought to be disposed of in the gardens as fertilizers. They 
are all valuable manures, and used as such, properly mixed 
with the soil, they are perfectly innocuous. 

This broad world is covered with a thick layer of vegetable 
and animal matter; these have been accumulating and being 
absorbed by plants since the day God created animals and 
vegetation, and still the human race, from one pair, has grown 
to be over thirteen hundred millions of souls, and these have 
found always an abundance of pure water to satisfy their 
needs. 

The earth, with which the matters are so mixed in our 
gardens, deodorizes them, and in that state of mixture, putrid 
fermentation cannot take place. 
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It mast never be lost sight of that malaria, and all the 
germs of zymotic diseases, call these germs animalculse or cryp- 
togams, are engendered or propagated by putrid fermentation 
of vegetable or animal matters, and that these matters cannot 
engender or propagate them without said putrid fermentation. 
Therefore, what must be avoided around houses, is every ac- 
cumulation of these matters in holes or heaps, in a sufficient 
fitate of moisture and heat combined, so as to produce fer- 
mentation. A sanitary ordinance must regulate all details 
concerning the privies, their distance from wells, or dwellings, 
their construction, the time and mode of cleaning, etc. 

It will have, also, to prescribe what chemicals will have to 
be used in privies to prevent fermentation in the intervals of 
•cleaning. 

A very important question is the determination of the 
kind of receivers to be adopted in the central part of the city. 
These receivers will have to be tubs or cemented vaults, at the 
<3hoice of the property owners, or as the ordinance may deter- 
mine. As much as possible, tubs ought to be preferred. For 
large houses, schools, hotels, etc., vaults may possibly be used. 
By the experience of others we are taught what kind of tubs 
or what kind of vaults we can use with safety, and the sani- 
tary ordinance will regulate all details, and also provide reme- 
dies for the effects of negligence, or for the conservation and 
repairs of vaults, etc., etc. 

Besides human excreta, we find in every city a large amount 
of other filth that has to be disposed of. This filth is solid or 
liquid. The solid is composed of the excreta of animals, the 
kitchen refuse, the solid particles in kitchen slops, the street 
sweepings, dead animals, etc , etc. 

Where they cannot be made useful in the gardens, they 
ought to be removed frequently. 

For that purpose the city must establish a most efficient 
oorps of scavenger carts, until somebody takes hold of that 
removal in connection with the removal of our privies. An- 
other suggestion presents itself: a more regular cleaning and 
sweeping of our central streets is desirable, and this could be 
done cheaply by female and feeble male portion of our chain- 
gang. The liquid filth comprises the scouring, washing, kitchen, 
and manufacturing waters, urine excluded. These liquids 



THE 8ANITABY CX)lIMI88ION. 191 

mast also be atilized in gardens in the largest part of the city^ 
and in the center, mast as much as possible be directed to- 
ward the sewers or drains, as existing in the present or in the 
future. It is important to remark that the center of our city 
has very little of these liquid matters. The hotels and board- 
ng houses have nearly the monopoly of production of liquid 
filth there, and most of them are already connected with our 
sewers. Of course, the sewers or drains, will have in future 
to be gradually perfected and extended. 

Another remark bearing upon our condition, is that Atlanta, 
on account, both of her rolling soil, which allows a quick and 
perfect drainage of her surface water, and the small amount 
of rainy weather in the year, has not so large an amount of 
filthy water in the street gutters as we see in the cities of Eng- 
land, Holland, Belgium, Germany, etc., etc In consequence, 
we have no need of sewers to receive and carry away the filthy 
waters that do not exist. Our rains as a rule, are heavy, and 
a few hours after they have ceased, all the water that falls has 
disappeared, cleansing our city, and leaving the gutters, dry 
when they are properly constructed. 

Finally, we add the accompanying conclusions: 

1. Upon the hypothesis that the city of Atlanta should 
adopt a system of sewers in which the human excreta would 
be received, the opinion of the Sanitary Commission is, that 
the contents of these sewers cannot be allowed to discharge 
into the streams having their source in the city. 

2d. Upon the same hypothesis, a method proposed to re- 
ceive the contents of the sewers at the end of each main in 
large reservoirs, to be manufactured there into fertilizers, is 
considered by the Sanitary Commission as impracticable. 

3d. Upon the same hypothesis, a method proposed to dis- 
pose of the contents of said sewers by the irrigation of land at 
the end of each main, is considered by the Sanitary Commis- 
eion as injudicious, from the inherent difficulties in its accom- 
plishment, and as fraught with danger to the health of the 
city and its vicinity. 

4th. The rejection of these methods of disposing of the 
contents of sewers in which human excreta would be admitted, 
leaves us the only alternative — the exclusion of said excreta 
from the sewers or drains, and the necessity of the adoption 
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of other means of removal. The Commission recommend for 
this end the use of carts or wagons as the vehicle for the re> 
moval, in boxes or barrels, of all human excreta, both solid 
and liquid, and of all solid foul matters or refuse from the 
central points of the city, Mhere said foul and refuse matters 
cannot be, or are not, used for fertilizers in gardens connected 
with such houses. 

5th. The Sanitary Commission offer their aid, if it should 
be desired by the Mayor and Council, in perfecting the details 
of the plan recommended, upon the basis of certain conclu- 
sions derived from their knowledge of the experience of other 
cities. 

6th. It is recommended that the reports of the committees 
to the Sanitary Commission, accompanying this report, should 
be published for the information of the citizens of Atlanta. 

7th. That this report should be made to the Mayor and 
Council by the President and Secretary of the Sanitary Com- 
mission. 

Respectfully submitted. 

L. DeGive, 

John Stephens, 

V. H. Taliaferro, 

CommUiee, 

Atlanta, December 4, 1876. 
To the Honorable, (he Mayor and City Council of Atlanta: 

Gentlemen: — As a member of the Sanitary Commission^ 
dissenting from the conclusions arrived at by the other mem- 
bers, and expressed in their report, presented to your honora- 
ble body to-night, I respectfully beg leave to submit simulta- 
neously, a minority report. 

I respectfully recommend to your honorable body: 

1. For that portion of the city over which the supply of 
water from the water- works extends, the adoption and gradual 
execution of a well miitured system of sewerage, according to 
the principles laid down in Latham's work, on sanitary engi- 
neering, based upon a correct topographical survey of the city. 

2. The gradual introduction of a perfect system of water- 
closets and sewerage by sewer connection of each house, whicU 
is supplied with water from the water- works. 
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3. The immediate r^nlation of the location and construc- 
tion of all privies by appropriate ordinance and surveillance 
until the time of their abolition by introduction of sewers 
acd water-closets arrives, in such a manner, that percolation 
of their contents becomes impossible .and removal of the same 
in due time a necessity. \ 

Allow me to assure you that I do most positively know that 
tbese are the only measures by the adoption of which the health 
and life of the citizens of Atlanta can be more efficiently, last- 
ingly and economically protected, and any claim, that this is 
done before their introduction by any other method, is a de- 
Insion, and finally, that the objections against these measures 
contained in the report of the other members of the Sanitary 
Commission are futile and untenable. 

In conclusion, permit me to refer your honorable body to 
my reports to the Sanitary Commission, made as Chairman of 
the Committee on Sewers and Drains, for my reasons for the 
above statements, and at the same time to^ inform you that I 
will be happy at any and all times, to sustain my position as 
well as to give the necessary details for the execution of my 
measures by future reports, if desired. 
I have the honor to be. 

Your obedient servant, 

Ch. Rauschenberg, M.D. 

All of which is respectfully submitted to the honorable 

Mayor and City Council. 

J. P. Logan, M.D., 

Pi'efndent. 

V. H. TALIAFEliRO, M.D., 

Sf^crelary. 
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ERR^T^. 



On page 42 (foot-note), in 13th line from bottom, "typhoid" shonld 
be in parenthesis. 

On page 48, 12th line read '* favorable" for ** agreeable;" and insert 
**that" between the latter word and "the water-closet." 

On page 71 (foot-note), in 19th line from the bottom, the word "says" 
shonld read " say." 

On page 86, the 13th line should read: /. The sewage most not be 
nsed on a large scale "—the word *^not" having been omitted. 

On page 91, odorless "evacuating" machines should read "excavat- 
ing." On same page, and those following, the same correction should be 
made. 

On page 104 (foot-note), 2d line from the bottom, read "fifteen 
months, endiiig last year — the word "ending" having been omitted. 

On page 106, the extract on top of page should bo credited to Dr. 
Verdi. 

On page 119, 2d line from bottom of 6th conclusion, the word " fail " 
f;hould read "fails." 



